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PREFACE. 


JE EING the Buſineſi of Dialling, ;/ Mecha- ' 
- nically con/idered, is of itſelf a Thing ſo-natural . 
and eaſy, one would wonder, after ſo much learned 
Buſtle as the Mathematicians have made about it, 
that they ſhauld have more perplexed and obſcured 
than promoted the Knowlegge of that uſeful and en- 
tertaining Art amangit the Generality of Mankind. 
We different Ways, in which ' theſe Gentlemen 
have hitherto. choſe the World ſhauld ſee that uſeful 
Subject handled, would certainly have been rigor 
and proper, and liabh to no. Exception, i all Men 
were Mathematicians: But how few = +4 >ain ? 
And therefore their having treated of Dialling in 
4 Geometrical, Inſtrumental or Arithmetical Me- - - 
thod, I am fure cannot poſſibly be of any Uſe or Sig- 
nification to ſuch as know nothing at all of thoſe Sci 
ences, or the Doctrine of the Sphere, * © 
_ Certainly, there are two very different Ends of 
writing Books, which treat of any Art or Science; 
the one is ta advance the. Art or Science itſelf, and 
: SI” 


and Capaciouſhels of the Sthjef js chiefly to be re- 


garded; and bing. 


may be known or done by 


© 2 R EA c E. 
2 % of bat ic hoſt uſeful, ai wir 
eaſy 70 be non. 
| "7 be moſt proper and rational Method, therefare, 
10 mute any one Maſter of any Art or Science, is 
a introduce it Mates, him after the moſt plain, familiar 


rents o teach fr 
KY 4 60 7m 2 
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1 2 55 8 enabled 4 
of if U iff TE mor & 5 5 Parte 
Oh, 8. Gb i by 3421 2 it Aer a ore. 
505 i 9277 on ee ar. * : 
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805 8 and with, this View tt f 
\ Ks 2 this Treatife '2 Mechanek q 
} all theſe F, wha 15 12 85 
ec? im the Eugli Tongue i 
1 ; Bos 15 5 0 1 155 Rr. © thn 7 
22 b met 7. conhdered what £ 
= h ae th Tran 
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PRE F ANT. 


and taught together ; or e the HI treat me 
after ſucb a Manner as can never be comprehen 


by any one that dbes not . of he 
abſtruſeſt Branches of the Mathematics.“ Bur 

It is b Time that I ſhould now proceed to 
the Reader the Particularg of what be 4. Van 
to meer with-in the: following Treathp. on 

In the firſt Place, he is made Maſter of "thofe 
few Gtometrica} Problems, 'which | "may be | 585 
vice tu him in Meobanick Dialling- 

(Secondly; I due taught bim nor only 750 U 
ef the Quadrant and Trigon, but alſo how to nat 
thoſe univerſal Inflruments, which for their- Sum- 
plicity, and ths great" e they are of ire Nalin 
are never enough to be 4 # have li 
tate he b not unly\ rbe Uſe of, bur alſo bow to 
mete/Dialling Scales, and f bin ir nos ch d 2. — 
in any other Treatiſe extant upon tit Suti 

- Thipdly; 7 have given bin fl fuch plain e 
Divatihni, thay , will bo "inp e 
miſcarry in making of a Dial or. any e in 

ond; whether 1 Ber ro 68ial, Hari. 


W. 


zontid, rect, Declining, Reclining > Inclini „ 
- Pounthly, fo rbeſt I have a 5 
Dae pie far making of RefleQtive, R E 
Globe Dias. x 
* | rauxbe the Reader 12 os Had 


4 Oroſd Dial, and in Ilir, on account of its Novelty; 

1 have been very full and particular, 7 n. 
lan after what Manner it muſt be 

but & Bui the- ſeveral yeceflary Views, T1 


22 # en grade on Copper. I was 25 
M particular, yy nya. un, 

ee eee, 5 
A3. ed 


yi PR E F AC E. 


or beard that there. was. any: other Dial of that 
Sort in England, bees: that: mwbich. ] have menti- 
-ored'in this Treatiſe: And I have alſo in this new 
Edition given a Copper- plate gf, as well as Direc- 
Sens Jet making the new invented ST Aar-DIAL,. 
» Fiſthly, I have furmſhed the Reader with the 
following very uſeful and nete 7. alle all adapted 
% te new Stile. 
„ H Table e, theSun' s Dudlinadon, ds 
avlated ' for the Year 1764, and awhich (for the U/e 
ef Dialling} will ſerve. for Faw Ae rorthout any 
ſenſible Error. f SITION 
, An exact Table of the Equation of Time er 
W of Clocks. 0 Wee by Sun 
rene 
5 8 N Table en be Shona wa of Hours and 
igutes- of Time. into Degrees and Minutes of the 
uinoctial, ad & contra 
2! 1:4 Table ſor drawing the Hour Lines: all 
| Horizontal, Nu, neee ro the 
Poles: T rie e V „ (het * on 
pt "I Table of the Three Requibtes\in Dialling, 
the Subſtile's Diſtance cam the Ia ace Kk 
Hout Line; the Stile s Height; and the Inchnation 
_ of, Mecidians 4r/appring 10 the, ſeveral gy: of 
the Declination of your Plane. afrath 
6. A Table-ſhewing the un e fon — 
Hour and Qaarter of the Day, ar bis Entrance 4779 
tbe 12. Signs -of the Lodiack. FP ti ow at \ 
1 Rog I baue given à plain aud familiar De- 
"feriptign of the Sphere, /or wo Sake of ſucb as are 
bold Yo have a true Notion . ſuch Cireles in the 
8 ac are tre wently mentioned in this. ang 
other Books of Dialling. | 
A 8 I Chap. XXIII. 4 4 . of 
N Ottos 
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Mottos for Dials in Latin and Engliſh, ſuitable 
to almoſt all Places where Diali may be, fia. 
Eighthly. That nothing may. be wanting to ren 
der this Work Compleat, I have; added a new and 
correct Alphabetical Table of the mot eminent Ci- 
ties, Towns, &c.. in the whole World, ſbewing at 
each Place be Elevation of the Pole and Difference 
of their Meridian ram London, andthis Table may 
be depended upon to be the beſt that is extant, = 
cauſe I have ſpared neither Time nor Faint to caor- 
recs as many as I could from celeſtial Obſervations. 
Ninthly, In Chap. XX VI. I have been wery full» 


and particular concerning t 2 — ef making 


and painting of: Den Plas A pr the 
Preparing the different Colours and Oils proper fer 
that Purpoſe; and in this I hope th merit the Ab- 
probation of thoſe who live in the © : Country, 
cannot aha on all QOccafions bave the, Aange.of ; a” 
profeſſed Painter." _ ENSTTER 
e Lhove- alſo: added Chap, N XXVII. 5 5 
Pe Fainting Houle G TC, Sue er wg | FAIRE 


gl 2 good Abende, ot 
7725 worth thaw eruſal. 
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Mechanics Dialling. 


CHAP. I. Treats of Things netefſary to. be 
known by the Mechanick Dial. Maker. 


IALLING originally is a mathematical 
Science, attained by the philoſophical Contem- 
plation of the Motion of he Sun, the Motion of 58 
Shadow, the Conſtitution of the Sphere, the Situa- 
tion of Planes, and the Confideration of Lines.,” 
EXPLANATION. The Motion of the Sun is fe- 
gular, it moving equal Space in equal Time; but the 
eien of the Shagow irregular in all Parts of the 
Earth, unleſs ander the two Poles, and that more or 
leſs, according to the Conſtitution of the Sphere, 
and Situation of the Plane: And therefore ferentific 
Dialiſts, by the geometric Conſideration of Lines, 
have found out Rules to mark out -the trregular 
Motion of the Shadow in all Latitudes, and on all 
Planes, to comply with the regu/ar Motion of the Sun. 
But though we may juſtly account Dja/ling ori- 
ginally a Science, yet ſuch hath been the Generoſity 
of many ofits ſtudious Contemplators, that they have 
eommunieated their acquired Rules, whereby it is 
no become, tomany of the Ingenious, no moredif- 
ficult than an Art, and, by many late Authors, ſo 
intituled; nay more, by Means of this ſmall Trea- 
eiſepit will ſcarce be accounted more than a manu, 
Operations for though the Authors I have met with 
| ſeem to preſuppoſe their Reader to uhderſtand Ge- 


werly,” and the projetimy of the Sphere already, or 


elſe endeavour in their Works to make him under« 


Rand them, as if they 3 abſolute neceſſary to 
URS +7 | I 


2 Mechanick Dialling. Chap. I. 

be known by every one that would make a Dial, 

when as in Truth, the contemplative Pains of others 
aforeſaid conſidered, they are not; but, indeed, are 
only uſeful to thoſe that would know the Rea/on of 
Dialling. 
ginners, but alſo diſappoint many Getlemen and 
others, that would willingly either make them 
themſelves, or ſet their Workmen about them, if 
they knew how to make them. The following 
Pages I have therefore compoſed, for the Help of 
thoſe who underſtand neither the Prejectian < 4 
Spbere, or geometrical Operations. 


PR 8 B. I. To divide a right Line given (as A B) 


into two equal Parts. 


Open your Compaſſes to any Extent more than 
half the Length of the Line A B; ſet oneFoot in 
A, and deſcribe the Arch DC, then, with the /ame 
Extent of the Compaſſes, ſet one Foot at B, and 

EP deſcribe. the Arch 

5 D Con the other 

” Side; where / theſe 
two Arches cro/s 
each other, lay a 
Ruler, and draw the 
right Line D C, and 
it will divide the 
right] Line given in E, the Middle thereof. Or the 
ſame given right Line may be divided into ? equal 
Parts, by ſetting one Foot of the Compaſſes on the 
End of the Line at A, and there deſcribe the dot- 
ted Circle, and then, with the /ame Extent of the 
Compaſſes, draw the other dotted Circle at B; laſt- 
ly, draw the right Line F G, and it will divide the 
- given right Line AB in E, as before. PROB. 


Thus they not only diſcourage young Be- 


5 


Chap. I. 'Mechanick Dialling. 3 


PR O B. II. To erect or raiſe a Perpendicular, on 
the Middle of a given right Line. 
N. B. One Line is ſaid to be perpendicular 70 
another, when it cuts it at right Angles, that is, 
makes a true Square. 


On the End of the given 


Line at A, ſet one Foot of the DPH. G 
Compaſſes, and open the other AN 
to any Extent, more than bal Þ | E 


the Length of the Line, and 
deſcribe the Arch DE; with 
the ſame Extent ſet ene Foot A © B 
of the Compaſſes at B, and © | 
draw the Arch FG; lay a Ruler to C, the Middle 
of the given Line, and to the Craſſing of the two 
Arches, and draw CH, which will be perpendicu- 
lar to AB, as was required, | 


PR O B. III. To /et fall a Perpendicular, as © D 
upon a right Line, from à given Point above. 
Let the Point above be ©, and the given right 
Line AB; ſet one Foot of your Compaſſes in Q, and 
extend the other Foot to A, 18 
and deſcribe the Arch AB; ſet 
one Foot of the Compaſſes in 
A, where the Arch cuts the 
given Line, and draw an Arch 
at C, with the /ame Extent; 
then ſet one Foot in B, vix. 
where the Arch cuts the Line, 
and. draw another little Arch at 
C; lay a Ruler to the given Paint ©, and to the 
Crefing of the two little Arches at C, and draw 
the Line o, ſo it will be at right Angles to AB, 
a was required. 2 PROM 
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PROB, IV. To ere a Perpendicular at the End 
of a grven Line. 


Let the given right Line be A B, and from che End 
B, let it be Requires to ereft a Perpendicular, as BE. 
Open your Compaſſes to any con- 
IG ” venient Diſtance, as B C, and 

" draw the Arch CD; lay a Ruler 
A to CandD, and draw the dotted 
Line CDE, as long as you pleaſe; 

take the Diſtance C D in your 
A oF \ * Compaſſes, and ſet from D to E, 

i; where you may, if you pleaſe, 
ſtrike an Arch, and where it cuts the Line CE, 
which is in E, there lay a Ruler to B, and draw 
BE, which ſhall be perpendicular to AB, as was 


required. 


PROB. V. To draw Lines parallel to each other. 


Parallel Lines are thoſe that being continued 
ever fo Jar will never meet. 

Let the Line given be AB, unto which I would 
| drawa a parallel Line. Open your Compaſſes to any 


convenientDiſtance,and 

2 72 5 ſet one Foot in A, draw 
an Arch at C, and car- 

| LR TN For: this Extent to B, 
Fl draw the Arch at 

D; lay a Ruler to touch the Arches C and D, and 
draw the right Line CP, which is parallel to A B, 
as was required. 


N. B. There is a Ruler fold at the Mathematical 
Inſtrument-Makers, which greatly ſupplies the Ufe 
ol this Problem, known by the Name of the Pa- 
rale! Ruler, which 1 recommend Wi all my Readers 
as * uſeful, PRoOB, 
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Pros. VI. To draw parallel or concentric Circles. 


The Word concentric ſignifies having the fame 
Center, and ſeveral Circles drawn from the ſame 
Center are ſaid to be concentric : 
therefore ſet one Foot of your 
Compaſſes in C the Center, and 
open the other Foot to the Diſ- 
tance of your Circle intended, 
and draw a Circle; keep the 
Foot of your Compaſſes in the 
ſame Center, and open the other 
to the diſtance of another Circle, which draw, and 
do ſo by as many as you intend, as is more clear 'by 
the Figure. 


Pros, VII. To find a loſt Center, wbieb & the 
ſame as 70 finda Center that will paſs through any 
three Points not in @ right Line. 


Let the three Points given be AB and C, through 
which I would draw a Circle. Set one Foot of the 
Compaſſes at A, and open them to any Extent more 
than half the Diſtance AB, and draw the Arch EF; 
carry the /ame Extent of 
the Compaſſes, and ſet one 
Foot in B; draw the Arch 
EGH, wich the /ame Ex- 
tent ; ſet one Foot in C, 
_ l the Arch H G; 
lay a Ruler to E F, and 
draw the Line E D conti- 
nued at Pleaſure; lay a | | 
Ruler to HG, ad —.— the Line HD, and it t wil 
meet with ED, in D the Center of the Circle, from 
| B 3 which 
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which Center draw a Circle with the Diſtance D A, 
and. it will paſs through the three given Points 

ABC, as was required. | 


»PRoB; VIII. Three Points, not in à right Live, 
| given to make a geometric Square. 

Let the three Points given be A BC; thro! the 
Point B draw the Line FI, ſet one Foot of the 

{ / Compaſſes i in the Point A, and draw the Arch FG; 
' ſet one Foot of the Compaſles i in the Point C, and 
draw the Arch HI; ſet one Foot of the Compaſſes 

in H and I ſeverglly, and draw the two Arches at L; 
ſet one Foot in F and G feverally,' and draw the 
two Arches at K; lay a Ruler to Land C, and draw 
'a Line with the Point of your Compaſſes ; lay a 
—_— Wy Ruler to K and A, and 
* B wn — draw another Line 
f A — — oith the Point of your 
V D 6 H E 1 Compaſſes ; then 2 
Ls | DE in your Compaſſes, 
| | and ſet one Foot there- 


of in D and E ſeve- 


; a 5 rally, and draw the 
SE...” Arches at M and N, 
«O N and where thoſe Arches 


cut that Line drawn with the Point of your Com- 
aſſes, that determinates the Length of the Lines 
BRA. and EN, which draw wth Ink, and it is done. 


ONES. IX. To make 4 Line of Chords, to any 
aſſigned Radius or Length. 


Plate 2..Fig. 1. 


RADIUS, in Geometry, ſignifies hatf the 
Diameter of any Circle equal to C B; and the 
"rc of an Arch is like che String of a Bow, 


1 a Les 4 — * 


. e. 


i K „ „ oe 
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1. e. it is a Line drawn from any Point in the Cir- 
cumference of a Circle, to any other Poiut in the 
ſame Circle, as the Lines B 10, B 20, B 3o, B 40, 
B 50, B 60, B70, B 80, B go, are the Chords of 
their reſpective Arches. | 

Firft, draw the Quadrant BC go, and divide the 
Arch into go equal Parts, which number with 10, 
20, 30, &c. to go Deg. ſet one Foot of your Com- 
paſſes in B, and draw the Arch go A go, ſo ſhall the 
Line A B be the Chord of go, to the Radius CB; 
becauſe all the Chords in the Arch B, 10, 20 and go, 
are carried into the ſtreight Line AB; ſet one Foot 
of the Compaſſes again in B, and carry the Degrees 
in the Arch into the Line A B, and number them 
with 10, 20, 30, &c. from B to go at A, ſo ſhall 
you have a Line of Chords, and thus may you make 
one of what Length you pleaſe. 


ProB. X. To draw a Line, or Scale, of fix Hours, 
1 Plate 2. Fig. 2. 5 
With any convenient Opening of the Compaſſes, 
draw the Quadrant ABC, divide the Arcb into fx 
equal Parts, and draw the Chord AC; lay a Ruler to 
the Center B, and to every Diviſion in the Arch, and 
it will divide the Chord AC into aScale of fix Hours, 
See the Figure. 
ProB.XI, TomakeaScalesf Inclination of Meridians, 
5 Plate 2. Fig 3. Aan 
With the ſame Radius, or Opening of the Com- 
paſſes, that you drew the Quadrant of the Scale of 
the ſix Hours, draw the Qꝝadrant ABC; divide 
the Arch into nine equal Parts, and every one of 


them into ten, ſo will the Qyadrant be divided into 


go equal Parts, or Degrees; then draw the Chord. 
| B 4 } AC; 


1 
„% 
| 
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AC; lay a Ruler to the Center B, and to every Di- 
viſion in the Arch, and it will divide the Chord AC 
into a Scale of Inclination of - Meridians, equal to 


that of the Scale of /ix Hours. 


Pros; XII. To make à Line or Scale of Latitudes. 
Plate 2. Fig. 4. 


To proportion this Scale to the o e tuo laſt 
mentioned, the Scale of Latitudes muſt be the Chord 
of O Deg.-to- the /ame Circle, in which the Scale 
of Jax Hours is the Chord of 90 Deg. 

In either of the Problems X or XI, ſet one Foot 
of the Compaſſes in , and take the neare/t Diſtance 
to the Chord AC, with that Extent draw the Semi- 
circle BIF, and divide the Quadrant DI into go 
equal Parts or Degrees, and number them with 10, 
20, 30, &c. to 9o; then, b Prob. V. or rather 
with your Parallel Ruler, draw the Lines 10g, 
zoc, 30e, &c. parallel to D E; lay a Ruler to D. 
and to a, c, e, g: 7; l. p, and I feverally, and draw 
Das, Ded, Def, Dgh, Dis, Dim, Dno, Dpg, 
and. D I, and ſetting one Foot of the Compaſſes in 
E, carry ihe Points h, d, % B, 45m, o, 9, and I, in- 
to tho Eine FG; and number it with 10, 20, 30, 
40, 50, 50, 50, 80; go, Which ſhall be a Line of 
Latitudes to the given Radius. Laſtly, carry the 
Points 10, „ 302, 40, 50, 60, Q, 80, Oy 1 111 
Kc b L. ne dhe Ke B . 254 wa da be 6 
Line gf Chords, anſwering the Line of Latitudes, 
fxiclination of Meridian and Hours. > £006 

P᷑xoz. XIII. To make a, Quadrant. 
A QUADRANT is a very uſeful Inſtrument 
in Dialling, and is the aurth Part of a Circle, aof 


| . 


"A Jeate of Sir Hours * 


# 


AS, 
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Parts, c: 
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0 


the anne 
fold in 1 
and Colli 
and Az; 
of the D 


N.B. 
take the 
will Her 
and Az; 
other P. 
proper | 

you 
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he Limb or Arch thereof is divided into go equaF 


arts, called Degrees, and numbered with 10, 20, 


>, Sc. to 90. It has on one Edge two Sights, as 


' * S 
| 3 
* | 2 
. 27 . e 
ns rt 
* 


ze annexed Figure. There are two Sorts commonly 
Id in London, known by the Name of Gunter's 
1d Collins's Quadrants, which have Lines of Hours 
ad Azimuth drawn on the Face, to ſhew the Hour 
F the Day or Night, and the Azimuth of the Sun, 
t any Time, for the Latitude of London only. _ 
N. B. If you buy either of theſe Quadrants, and . 
ke them far North or South. from Londen, they 
111 here be of no Service to you in finding the Hour 
nd Azimuth, || but only in taking an Altitude, and 
ther Purpoſes in Dialling, as will be ſhewn in its 
roper Place. | 
you procure a good ſeaſongdBoard that will not 
. Thoſe that would draw the Hays and Azimuthi on a Quadrant; 
> any car Latitude, may have Recourſe to my S fan f Ar 


warp: 
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warp, and thereon paſte a Sheet of good Paper, and ( 
draw.ſuch a Quadrant as above repreſented, and fix m 
thereto a Thread and Plummet, it will ſerve your P 

Purpoſe well enough. t] 
' u 

Pros. XIV. To make a Trigon. a 

The TRIGON is like wiſe a very uſeful Inſtru- : 

ment inDialling,and may be made upon a thin Board, ( 

orSheetof good Paſte - board, as is the Figure AB , t 

8 9 3 2 

* \ tl 

| el 

at 

th 

E 

D ſe 
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IE: * 

of any convenient Size you leaſe, At right Angles = 
to AB, draw CD , which ſhall repreſent the Egui- 5 

_ noftial; with the Chord of 60 Degrees, draw the * 

Semicircle ADB; take in your Compaſſes from the you 


Line of Chords (Plate 2. Fig. 1.) 11 Deg. 30 Min. 


(for 
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(for ſuch is the Sun's Declination when he enters x 


m North, and m +: South) and ſet one Foot in the 


Point O, that is, where the Eguinoctial C D cuts 
the Semicircle, and turn the other Point each May 
upon the Arch, there make Marks, and draw C z m, 
and C mx: Theſe two lines ſhall repreſent the Sun's 
Declination in the Trigon, when he enters thoſe Signs. 
Take 20 Deg. 11 Min. from your Line of Chords, 
(Plate 2. Fig. 1.) and ſet it from D, each Way upon 
the Arch, and thro' thoſe Points draw C n, and 
Ce, theſe to Lines in the Trigon ſhall repreſent 
the Sun's Declination North and South, when he 
enters thoſe Signs.“ | 

Laſtly, take 23 Deg. 29 Min. from your Chords, 
and ſet it from D each Way upon the Arch, and draw 
the ro Tropicks of Cancer and Capricorn. At the 
End of thoſe Lines, cloſe by the Signs (where you 
ſee the Dots) you muſt make ſmall Holes, through 


which to put a Thread; and thus is your Trigon =. 


niſhed, and fitted for the inſerting of the Parellels 


of the twelve Signs, into all Sorts of Sun-Dials, 


either direct or reclining.+ But if you would put in 
other Parellels of Declination, . ſuch as when the 
Days are juſt 8,9, 10, 11, 12, 13, 14, 1 f, or 16 Hours 
long, then you muſt inſert into your Trigon ſuch De- 
grees of Declination as the Sun hath, when the Days 
are ſo many Hours long, as you would deſcribe 
upon your Dial; and ſo in the Latitude of London, 


The Sun's Declination is his Difance either North or South from 
the Equinefia/. N. B. It is North from the 2 1ſt of March to the 22d 
of September, and the reſt of the Year it is Seuth. See Table J. 


I The Parallels of the 12 Signs are the Sun's Declination that Day 
that he enters an n ple, Taurus 11 Deg. 30 Min. as 
you find it in T 4 We Fo 
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Mechanick Dielling, Chap. II. 


{4 4 Deg. Mis. 

When f 87 3 21 40} 
ele is long, 116 55 Of 
Day is 10 | 14 ſthe ſun} 11 27 | Declination. 

| CU134hath + 5 55 


N. B. By the 25th Prob. of my Syſtem of Alro- 
zomy, Page 146, you may find. theſe eee 
for any other. Latitude. | 


a. _— 1 2 * PF IY i... A, 4 * 


Clap. II. I. Of DiALLING e 


D. IALLING is a very curious and uſeful Art, 
and teacheth us how to draw Hour- Lines up- 
on all Sotts of Surfaces or Planes, for any Place in 
the World, and thereby to know the apparent 
Hour of the Day, by the Shadow of a Stile fixed 
on the Plane gell, to the Earth's Axis,which Stile 
can. have no more than Zhree Poſitions, viz. Per- 
pendiculur, Oblique, or Parellel, which haſh be 
ſhewh in their proper Places.+ 

A Djal-Plane is that Flat on which a Dial i is 
in o be projected. 

55 Planes, on which Hour- th es are 
e are theſe following: 


ie Sth in Dialling ſignifies che Pin or cock of x Dial, i 
Shadow of which points out the Hour. 

- 14 — whole Rufinaſs of Dialling may be reduced to “bree 
Heads tba conſiſts in finding the Place of the Sahil, or where 
the Srile, ista de. glaceds the: nen in drawing the Har- Lins and 
the third, and laſt, if the Dial-Plane be moveable, in duly placing and 
king the, lime; after the Dial- is draww therton ; or elſe, if the 
Planes, whereom. the Dial is to be drawn, be am, and 

fixed, in finding the Pofrion or Situation of the ſtid Pune, n= w 
N 41 2 or declining Plane, and if the latter, how far it declines. 


The 


G 
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The Horizontal 1? 

The North and South ere& dire& [ 

The ere& Decliner * | Dial 

The Reclining Inclining 925 

The Reclining Declining [ 5 
The Convex . 

The Concave 


The Eguinoctial Dial-Plane is that which is pa- 
rellel to the Plane of the Earth's Equator, and is 
univerſal; for Hour Lines drawn thereon, will ſhew 
the apparent Time of the Day in any Place of the 
World; and becauſe this is the Ground and Founda- 
tion of all other Dials, therefore I ſhall begin x 
with it, and, in the Courſe of this Work, ſhall ſhew 
how naturally the Hour Lines, upon all Sorts + 
Dial-Planes, are deduced from the Eguinactial Di 
but ſhall i furniſh you with the following Table. 


CY 
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1 
25 — 
1 4 E 7 e 


A new correct alphabetical Tal able of the pri 
CITIES and Towns in England, Scotland, 
Ireland, and Wales, “ ſhewing at each Place he 
Elevation of the Pole, and [Difference of their 
Meridians from London. 


The Elevation of the Pole Geiges the fame 
as the Latitude of the Place; and the Difference 
of Meridians, the ſame as the Longitude 5 the 
Place, | 


© 19 Nor. | 
D F Degrees Wen 13. 
H fi Hours *, -, 

i ps | ane 5 * . — La 


„MA. There is 2 Table ai the maſt eminent Cities and Towns 
in e Naarn ig C . a Rad of this Work, 
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England. 
AT H 
Bedford 


rwick 
Briſto! 


Buckingham 
Cambridge 
Canterbury 


Carlile 
Cheſter 


Chicheſter 
Colcheſter 


Flamtorough 
Falmouth in 
Cornwall + 
Glouceſter 
Guildford 
Harboraugh : 
Leiceſterſhi 


ere ford 
rt ford 
Hull 


Huntingdon 


Ipſwich 
Kendall 


Lancaſter 


Leiceſter 


Lincoln 


London“ 


Liverpool 


Litchfield 


Mancheſter 
Newcaſtle 


Tyne 


Northampton 52 


Norwich 


* Mr. Merwend, in his ' Seaman's Prafiice, Pa 
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titude of [London 
the Difference of 
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Nottingham 
Ormſkirk 
Orfoardneſs 
Oxford 
Penzance, Corn- 
wall 
Peterborough 
Portſmouth 


Preſton, Lanca- 


ſhire 
Richmond, ir | 

Yorkſhire 
Rochelter, Kent 
Saliſbury 
Shrewsbury 
Southampton 
Stafford 
Stamford, Lin- 

colnſhire 


Wigan 
Weymouth - 
Warrington 
Warwick 


14 A new Table of the Elevat. of the Pole, and 
Latit. Diff. Mer id. 
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Dent 
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Dumblain 
Dunkeld 
Edinburgh 
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St. Andrews 
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CHAP. III. To make an EquinoGtial* Dial. 
Plate 3. Fig. I. 1 


TT HIS. Dial, of all others, is the moſt ſimple 
and eaſy to be drawn, and is thus made: 


Eguigacia Dial: are thoſe whoſe Plane or Face lieth parallel to 


Take 


- - . 


— 


> _ 


- 
— Ag en K = —— > — 
r . ˙1—q ²˙ mw ̃—ͤ6ü f :? 
—2 _ - i — - a - — - — 
w aw Wo, 
2 — _ 
_ = 3 


- N 2 
p * ” 
. 
—  —— - 
—l——_—_—} ——— — — ng —— 
: — * 
2 
- - - * 
- 2 | . 3 "= ay” £ 
Pe 


| 16 _ Of the Equinoctial Dial. Chap. III. 
Take a fla? Plate of Braſs, about a Foot ſquare ; 


or if you cannot eaſily 1 Braſs, get a Piece 
of good dried Oak, well planed on both Sides. 


For the Hour Lines. 


Draw with your Compaſſes three + concentric 
Circles thereon, to contain the Figures, which di- 
vide into 24 equal Parts; then lay a Ruler to the 
Center, and draw Lines to thoſe equal Divuiſions in 


the Circle, and they ſhall be the true Hour Lines 


fought. 
For the Stile. 


Erect in the Center of the Plate a Pin or Wire 
perpendicular to the Plane, as A B, and that ſhall 
be the Stile truly fitted to the Dial. 

Lou muſt obſerve, that 15 Deg. || in the Egui- 
noctial is one Hour in Time, as you may ſee more 
at large by Table III. and therefore, if you take 15 
Deg. from your Line of Chords, and ſet it off from 
the 12 a- Clact Line each Way, that will give you 
the Hours of 11 and 1, and 30 Deg. will give you 
the Hours of 10 and 2, Sc. and thus the whole 
8 Circle will be divided into 24 equal 
Parts ot Hours, as above. | 

But becauſe this Dial, when thus drawn on one 
Surface or Side of the Plane, will ſerve only for one 
Half of the Year, viz. while the Sun is on one Side 
Ef the Eqninot#zal, to wit, from the 224 of Match 
to the 21ſt of September; and therefore to make it 


een thts Ber Joi With. Und cott Menden madf of 

Degr&zt and Ad, therefore ore to remember, that u. Deg/et is 

the 36oth Part of any Circle; ach of which Degrees is ſuppoſed to be 
ivided into 60 Miautes; ſo that 45 Minutes is three Quarters of a 

Bebe, 30 Minutes Half Degree, and 15 Minutes a Quarter of 3 

Degree, c. See Table III. . 

Vw » © - ſerve 
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Chap. III. OF the EquinoRtal Dial. 

ſerve for the 7040/2 Mar, it muſt be doubly drawn, 
1. e. on the lower, as well as on the 2 3 Siue or 
Surface of the Plane, and then the Wire, which 

ſerves for the Stile, muſt go through the Center, 
and mGſt extend itſelf 6 or 8 Inches more or leſs 
Beyond the Surface of the Plane, and ſtand at 
right - Angles therewith; and then that Dial is 
finiſhed. How naturally the Hour Lines of all Djals 


are drawn from the Equinodtial Dial i is ſhewn_ in 
Chapter XXI. | 


a” 4 


A * 


To fr this Diat webs) 


You muſt raiſe the Wire, which pb the 
File, to the Latitude of your Place, by applying 
that Edge of your Quadrant, in which the Sights 
are fixed, to the Stile, and when the Thread. cuts 
the Link in the Degrees of the Latitude of your 
Place, then doth the Stile point to the Poles g 
the World, and the Dial itſelf keth parallel to the 
Equinoftal Circle in the Heavens. But ſtill here 
wants @ rue 12 a-clack Hour Line, which muſt 
be found as I ſhall chew in the next Chapter, 
and then placing the Dial, fo that at 12 arglacł 
the Shadow of the Stile may fall in the 1 2 c 
Hour Line, that you find by the Ditections ſol- 
lowing : and thus will your Dial be truly, placed, 
which you may faſten by fixing two Pieces of 
Iron at each End of your 12 a-clock Hour Line 
'upon your Dial Poſt, and in thoſe put the Hvile· of 
ho Dial to the Height, which was found 9437 
11355 the Hel 15 of 4 , 0 1 0 
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18 Of the Horizontal Dial. Chap, IV. 
CHAP. IV. 25 make an Horizontal * Dial. 


Plate 3. Fig. 2. 


"J 1s is the moſtuſefu/Dial of all others, becauſe 
= theSunſtaycthuponitfromhis Ring tohis Set- 
ting, inall Places, of the World, whereſoever you be. 

It matters nag what Form the Plane, on which 
you would draw an Horizontal Dial, is, whither it 
be round, ſquare, or triangular, but they are gene- 
rally drawn round, as on Plate 3. Fig. 2. in which, 
when you have drawn three concentric Circles, as 
a Margin to contain the Figures, draw the LineCA, 
Which ſhall repreſent the 12 a-clock Line, and alſo 
the fub/tilar Line, in which make choice of a 


Point, as at C, a little above the Center (for by that 


Means you will inlarge the Diſtances of the Hur 
Liner) and through ic draw the Line VI. C. VI. 
for the 6 a-clock Hour Line. In the ſubſtilar Line, F 
as at E, make choice of another Point and through 
that, at right Angles to the 12 a-clock Line, draw 
the Line DEF; having proceeded thus far, let it be 
required to make an Eorizontel Dial to the Lati- 
tude of Durham, which is 54 Deg. 47 Min. North; 
open your Compaſſes to the Chord of 60 Deg. ſet 
one Foot in C, draw the Arch AB, and take the 
Chord of 54 Deg. 47 Min. and ſet it from A to B, 
and draw the Line CB for the Srile, ſo is ACB the 

" *Hwvizontal Pia are thoſe whoſe Plane or Face lies parallel to 


Forizan of the Flace. p | 24363) | 1 1. 

F The ſub/ilar Line in Dialling is chat Line drawn upon the Plane 
ox Face of the Dial, oper anbirb the Stils fand, perpendicular, or at right 
Angles. Nele, This is not the 12 clock Line in all Dials, tho" it is in 
the er eme and dung and Nereb Bred Dire Duls. 
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CHAP. IV. Of r Horizontal Dial. 19 
true Form and Shape of your Dial Cock or Stile; 
ſet one Foot of your Compaſſes in E, that is, where 
the Line DEF cuts the 12 a-c/och Line, and take 
the neareſt Diſtance tothe Line CB, or Sils Height, 
turn that Point of your Compaſſes about, and make 
another Mark in the 12 teh Line at H; this 
Point H repreſents the Center of the Equinoctial. 
On H, ar 4 Center, draw the Quadrant GE, and 
divide it into x equal Parts; lay à Ruler to H, and 
to thoſe equal Parts in the Arch/everally; and whete 
the Ruler cuts the Lin? DEF, the Points are through 
which the Hour Lines muſt paſs; then lay a Ruler 
to the Cepter at C, and to thoſe Marks in the Line 
DEF, and draw the Hour Lines; ſet off the ſume 
Diſtances in the Line DEP, from E towards B, and 
draw the Morning Hours; thoſe before fix in the 
Morning and ter fax at Night, are drawn by con- 
tinuing the ſame Hour Line beyond the Center C. 
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The Dial being thus finiſhed, the next Thing is | 
to ſet it truly; tor if it be ever fo truly made, and = 
not well ſet, it will go wrong: th you mult | I Wa 

| 
| 
/ 


| T o ſet it truly. 


fixſt ſed that your Polit, on which the Dialis to ſtand, 
be truly level every Way, which *ybu may try by 
| your Quadrant, on which draw @ Circle as large as 
the Top of the Poſt will bear; in the Center there- 
of place a Pin exacth upright; in the Forenoon, 
when the Sum ſhineth, let the Exd of the Shadow | 
of che Pin touch the Circle, where mate a-Mark; ; 
let Things ſtand thus till Afternoon the ſame Day, 
and then obſerve where the Top of the Shadow of 
the Pin toucheth the lame Circle; there again make 
i ſacond Mark; then divide the Diſtance of theſe 
C2 | #09 
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20 Of theerett direct South Dial. Chap. v. 
two Marks into two equal Parts, and from that 
through the Center draw a Line, which ſhall be the 
12 a-clock Hour Line, and ſet the 12 a- clocł Line 
of your Dial upon this 12 a-clock Line on the Poſt ; 
ſo Hall your Dial be truly placed, which may be 
faſtened at your own Diſcretion. © 

Note, Inſtead of the Qyadgrant. G E, you may 
draw; a Semicircle on the Center H, and divide it 
into 12 equal Parts, and ſo Lines Rn from 'the 
Center at H will give the Points in the Line DEF, 
as before. Or, if you apply the Center of the Equi- 
.na&tial Dial to the Center at H, the Hour Lines on 
the Eguinoctia / Dial will cut the Line DEF in the 
Points where the Hour Ae onthe Horizontal Dial 
Rp; GN (alt Gifs ie 


For drawing the Half Hours and 2yarters, upon at Sorts of 
* you are toohjerve, that a3 you divided the Circle; which repreſented 
the Eguine#idl (into 24 eu Parts) for the Hours, ſo you ere to dis e 
- 4ach of thole Paris into 4 79. Part more, and thoſe wil be the QZ arri 


VVB. That in plating of Dials, ben made, excepting the f uinact ia 
and Horizontal Dial, you have no Occaſion to regard the Place v here they 
art to be fixed; for the Hour Lite. being drawn :ccording tothe Dgc/ination 
i 1 FU of 5 Place, i it gives ycu the true gy of the Dial uſelt. 
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Thi 18 Diel Plane is no more than . 
Walk which erat faces ths true Sour Point. 
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Chap. V. Of the ered direct South Dial. 24 
As the Elevation of the Pole above the Horizon- 
tal Plane was equal to the Latitude of the Place: 
ſo in this it is the Complement of the Latitude of the 
Place, or what it wants to make it up go Degrees, 

The Sun never ſtays 12 Hours upon this Plane, but 
when in the Equinoctial; becauſe the Plane itſelf li- 
eth in the prime Vertical, or Eaſt and Weft Azimuth; 
for, from March 20, to September 23, he doth not 
come due Eaff till after 6 in the Morning, and is due 
Weſt before 6 at Night: ſo that when in the Tropic 
of he is due Eaſt at H. 20M. 48 S. and due ef 
at 4H. 39M. 128. conſequently his Stay then upon 
the Plane is only 9 H. 18 M. 24S. See my Ae 
tronomy, P. 104. „ 


For the Hour-Lines. 


When you have made choiceof your Plane, draw 
the Horizontal Line VI, VI, for the Eaſt and Veſt 
Line, or Hour Line of Six; from A let fall the 
Perpendicular A F, for the 12 a-clock Hour, Line; 
then with your Compaſſes take 60 Deg. from the 
Line of Chords, and draw the Arch BC VI; take 
the Complement of the Latitude of your Place, which, 

in this Example, I'll ſuppoſe. to be Cheſter, whoſe 


Latitude, as you find it in the Table, is 53 Deg. 
10 Min. North, and ſet 36 Deg. 50. Min. its Com- 


plement, or what it wants to make it up go Degree 


from B to C; draw A C for the Height of the Stile. 


2 Of theſe eren or pr ig bi Plants there are tuo Sorts, vi. Din and 
* Declining. 3. I haſe eref or upright Planes are laid to be dire, which vi- 


are called ere4 dire# Planes. 4. Thoſe ered or upright Planes are (aid id 


25 


| N e * 2 — e — E- 
f Nr EH. Er. Planes ire called upright or, n, 
jos Plan x E's 


+) fix 


How the Declination's to be found, is taught i C 


"ey C3 
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rect face the Eafl; Weſt, North, or South Points of the Horizon, and theie 
5 do not dirz4ly face the Eaſt, Weſt, North, or Squth'Puints, | 
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22 Of the ered direct South Dial. Chap. v. 
Make choice of any Point, at Pleaſure, in the 12 
a- clock Line, as 1; 0 at right Angles to 
the 12 a- clock Line, dtaw the Line DIE; ſet one 
Foot of your Compaſſes in I. and take the nrare/} 
Diftance i to the Height of tbe Stile AC, and turn 
that Point of your Compaſſes down to F, and there 
make a Mark in the 12 ac Line, on which 
Point Fdeſcribe the SemicircleGIH, anddivide it in- 
to 12 e gon Parts, for that Semicircle repreſents ane 
the Equimetiial; lay a Ruler to F, and to 
37 Marks inthe Semicirole juſt now made, and draw 
Lines from thence to the Line DIE. Laſtly, draw 
Lines from A to rh Mars in the LineDIE, and they 
ſhall be the true Hour Lines upon your Dial's Plane. 


For the Quarters. 


Tho Quarters are drawn in like Manner, by di- 
viding the Semicircle into 48 equa! Parts, ſo that 
ene Quarter will be 3 Deg. 45 Min. two Quarters 
7 Deg. zo Min. and three Quarters will be 11 LA 
15 Min. as you ſee by Table III. 

Having een ed the Hour Lines, place 12 at the 
End of the Line AF, and if it is a South Dial, as ſpeci- 
fied above, and your Face toward it, you muſt place the 
Morning Hours on the left Hand, and the Afternoon 
e on eee, as you ſee done in che 3 ae. 


Rane Stile. 


© Wen Plane Ren it will has ben to get an 
iron Rod, about the Thickneſs of your Hour Lines, 
for the Stil, and be ſure to place it exactly over the 
12 a- cet Hour Line, and to make an Angle with 
8 e e the See o Err 


Chap. VI. Of the erect direct North Dial, 23 


whichis done by applying theEdgeofyourQuadrant 
to it, and ſo fix it, when you on We it ſtands true. 


For the Thickneſs of the Stile. 


S Befureyoualwaysmind tomakeAllowance 
for the Thickneſs of the Rod which is to be the 
Stile, and this is to be done when you draw the 
Semicircle GIH, by having #400 Centers at F, di- 
ſtant juſt the Thickneſs of the Stile; otherwiſe, if 

this Care be not taken, your Dial will go too 
in the Porenoon, and too / in the Afternoon. 


— — — 
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CHAP. VI. 20 * an eral Irs North 
Dial. 


Plate 4. Fig. 1 S mot 
Tas Dial Plane is no more than an up- 

right Wall that exactly faces the true North 
Point. This Dial is of no Ute from September the 
22d to March the 21ſt, that is, while the Sun is 
in the fix Southern Signs, & to us who inhabit the 
Northern Hemiſphere, becauſe it only ſhews the 
Time from Sun rifing to fix in the Morning, and 
in the Afternoon, from fix till Sun ſetting; or this 
Dial, and the South Dial, make u ** zontal 
Dial, i. e. takes in all the Hours orche. the /ongeff Day; ; 
and as the Stile of the South Dial points doun- 4 
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24 Of theere#t direct. North Dial. Chap.V k. 


wards, ſo of the North the Stile points upwards, 
. and makes an Angle with the Plane equal to the 
ys re of the Latitude of the Place, i. e. what 
theLatitudeofthe Place wants tomake up go Deg: 
The making of this is the very ſame as the S/ 
Dial; for having made choice of your Plane, draw 
the Horizontal Line 6, A 6, for the Eaft and /e 
Tine; about the Middle, at A, erect the Perpendicu- 
- lar AB, which ſhall repreſent the 12 a-clock Hur. 
Line (though the Figure 12 needs not be put to it.) 


For the Stiſe's Height. 
On the Point A, with the Chord of 60 Deg. 
draw the Arch. CD; take from your Chords the 
Complement of the Latitude of your Place, as ſup- 
poſe York 36 Deg. 5 Min. and ſet it from C to D; 
then draw AD for the Stiles Height. 


| 


For the Hour Lines. 5 
Make choice of any Point convenient for your 
. - Purpoſe, in the 12 @-c/ock Line AB, as the Point 
E, through which, atr7izht Angles to ther 2 a-clock 
Line, draw the Line FEG; ſet one Foot of your 
Comp ſſes in E, and. take the neargſt Diftance to 
the Stile's Height AD; fee that Diſlance from E 
to B, fo ſhall the Point B be the Center of the 
Eguinoctial; on B, with the Diffance BE, draw 
the Semicircle HEI, and divide it into 12 equal 
Parts, lay a Ruler to the Center B, and to thoſe 
Marks in the Semrcirc/e, and where the Ruler cuts 
the Line FEG, are the Places where the Hour Lines 
muſt paſs, which muſt be drawn from the Center A 
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Chap.VII. Of the erect direct Eaſt Dial. 25 


On this Dial there is not any Occaſion of drawing 
any more Hour Lines than 4 and 5 in the Morning, 
and 7 and 8 at Night. 


For the Stile. 


Over the 12 a- clock Line AB, at right Angles, 
fix the Stile, ſo that it may make an Angle with the 
Plane, equal to the Complement of the Latitude of 
_ the Place, which you muſt try by Help of your 
Quadrant, as has been before directed in the South 
Dial; and thus is the North Dial com 2 finiſhed. 

N. B. The Quarters and Half Hours are drawn 
as ard been taught in Pages 20 and 2. 


CHA P:VI. To draw an eres dae aft 
Dial. 


Plate 5. Fig. 1. 


Es Dial's Plane lieth in the Plane of NY 
Meridian of the Place, i. e. is no more than 
an upright Wall, that exactly faces the true Ea 
Point. The Hour Lines are all parallel to each 
other, and to the Axis of the World, and conſe— 
Weg, have no Centers; the Sun comes on it at his 
Rs and continues thereon till ear Noon. 
fix a-clock;, Hour Line is the Subſtilar Line, 
over Which the Seile is fixed at right Angles, and 
may be either a thin Plate of Iron, or a perpen 
cular Yo „Oc. whoſe Her; 97 17 4 tot 


nine cel Hour Line in this Dial, dio che e bree 
«-chck Hour Line Woite FAA Dal", - Þ 
" "Having 


HAM 


26 Of the eier dict Eaſt Dial. Chap. VII. 


Having then made choice of your Plane, about 
one Fhird of the Diſtance from the Bottom, draw 
the Horizontal Line ACH; in fome convenient 
Place, as at C, draw a Circle with the Chord of 60 
Degrees ſure; then take the Chord of the Latitude 
of the Place, as ſuppoſe at Oxford 51 Deg. 45 Min. 
and ſet from H to P, and draw PCS, which hall be 
theSubfilorLine,and fixa-clhctHourLine,to which 
at vigt Angles, draw CD for the Eguinoctial. 
Next draw the Line ASB, parallel to the Equi- 
. =ozal, and divide the Quadrant SD into fix equal 
Parts; Tay a Ruler to the Center at C, and to thoſe 
equal Parts in the Circle, and it will cut the Line 
AB in the Points where the Hour Lines muſt paſs, 
through which Points, in the Line ASB, draw the 
- Hour Lines parallel to the fix a-clock Hour Line, 
' Which are the true Hour Lines from Six till Noon; 
the Hours of 4 and 5 in the Morning are the ſame 
Diſtance from 6 on one Side, as 7 and 8 are on the 
other. 

The Quarters are drawn by ſubdividiog the Di- 
vient in the Circle into four YE Parts, as þas 


been above directed. 


, finding the stile. 
The Hour Lines being thus drawn, fix the Brite 


* right Angles on the Subſtilar Line, as before di- 


ected, and your Dial is. comment tly finiched. 

| 2 Dial i is Univerſal, lacing the-Earth's 

e World, in wha 
Latitude ſoever you be. 

N. B. The Earth's Axis, in his Bl, is 

ſented by the fx 2-clock Hour Ling. See the 


e ** Kealſa the End of Ce. XII. 
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Chap. VIII. Of the erect dire? Weſt Dial. 27 
CHAP. VIIL To draw an erat dirat Welk 
| Dial. + x 

plate 5. Fig. 2 


HIS Dial Plane is no more b has an upright 
Wall that exactly faces the true Weſt Pant. 

The making of this is the ol ſame, in all Re- 
ſects as making of the Eaft Dial, only as the 
Ea Hour Lines are elevated to the right Hand, 
ſo here they are elevated to the 7% Hand, 

The Hour of 12 can never come upon either 
the Eaſt or Weſt Dial Planes, becauſe at that Hour 
the Sun being upon the Meridian, the Shadow of 
the Stile will be parallel to the Plane, and con- 
ſequently can caſt no Shadow upon it. 


Fer the Hour Lines and gubſtilat Line. N 


Then, having your Plane in Readineſs, at about 
one Third of the Depth of the Plane rum te Top, 
draw the Horizontal Line A H, and make choice 
of a convenient Point therein, as at C, and draw the 
Circle PH DS; take 50 Deg. 49 Min. from your 
Line of Chords * * Cs the Latitude of the City 
of Exeter and ſet = Diſtance juſt now taken 
from your Aye of Chords, frpm H s. P; draw PCS 
for the Subſtilar Line, and Hour of Six. 212 And, 
at right Angles thereto, draw CD to repreſetit the 
Pquinobtial, and draw the Let BA er 
Grele in 8, parallel to O. K Duval the | 
+ 16D int fo uel.Pares, und lay «Ruler to 

— to cb ein 

2 and it © wal cut the Line BA in the. Pornts 
where the Hour Lines are to paſt. [4] * 
thoſe 


28 Of the Polar Dial. Chap. IX. 


thoſe Marks, in the Line BA, draw Lines parallel 
to the fix a-clock Hour Line, and they ſhall be the 
true Four Lines upon the Dial. The Hours of 7 
and 8 in the Evening are the ſame Diſtance ow 6, 
that 5 and 4 are on the other Side. 


— 


For the 8 ww Half Hours. 


The Quarters and Half Hours are drawn in both 
theſe Eaft and Weſt Dials, by dividing each fixth 
Part of the Quadrant DSjnto four equal Parts, and 
carrying them into the Line AB, by laying the Ru- 
ler to the Center C, and to thoſe Parts in the Arch 
DS, as you were taught i in drawing the Hour Lines. 


* { * 


Ln it Far fixing the Stile. 2 


Fix the Stile upon the fx a-clock- Hour 7 
and at right Angles thereto, which may be a Plate 
of Copper, Braſsor Iron, as in Plates 5 and 6, whoſe 
Height muſt be equa} to CD, or the three a-clock 


Hour Line, and then is your Dial finiſhed. 
S. alſo * End of Chapter TEC 1 
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95 A . . 75 make a Polar Dia. 
| * on * Plate 6. | | 


Es Dial is called by me 1 7 an 
| - Equinothial Dial, and by 2 Polar Dial; 
but, be that as it will, it is — that-all Places, 
28 ew the. 271 have no * 
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Chap. IX. Of the Polar Dial. bow.” 
tude, for Which this: Dial is made, and for that 
Reaſon the Hour Lines cannot kan” any Center ; 


and therefore all the Hour Lines drawn upon theſe 
Dials will be W to each other. 


For the Hour 5 Subſtilar Lines. 


[i) To draw the Hour Lines upon this 
Plane, irt draw AB for the Sub/tilar Line and 
Hour Line of XII. [Iz] On C, as a Center, with 


the Chord of 60 Deg. draw the Circle AEBD, 
and draw the ruo Lines, V. VII. and 5. 7. 


divide the Semicircle EBD into 12 equal Parts; 
lay a Ruler to the Center of the Circle at C, and to 


each Mark in the Circle, and it will cut the Line 


V. VII. in the Points where the Hour Lines muſt 
paſs. [3] Through which Points draw Hour Lines 
parallel to AB,” and they ſhall be the ue N 
Limes thee were e e | 


For the Stile. 


The Gul may be a broad Plate of Capper, Braß 
or Lon, at Pleaſure, placed at igt Angles over 


the 12 a- cet Hour Line. 

The Hour Line of fix never falls wm this Dial, 
becauſe under the . Equinogtial the 

ſets at Six ow Te car r with very little 
Weiden. ö 


n riſes and 


39 To find the Declination of a Wall. Chap. x. 


| CHAP. X. To find the Declination * of a 
Il Wall or Plane whereon to draw a Sun-Dial. 


Plate 7. Fig 9. 


4 ber pues Fl the Inſtrument. 


11 P Rocu kk an oaken Board (which at 
London they call Wainſcot) about a Foot 
Khuare,' more or leſs, it matters not; take ABCD, 
abqut an Inch thick, well planed on both Sides, 
and theteon paſte a Sheet pf good Paper very ſmooth, 
on which draw. rue ot three concentric Circles, it 

matters not how many, nor at what Diſtance they 

de. [a] In the Center 1; let there be an Hole to re- 

ceive a/ireight Fire to ſcrew up and down at Plea- 

ſure, and to ſtand at gt Angles to the Board itſelf; 

| draw#woDiameters, and mark them withtheLetters 
of the four cardinal Points, Eaſt, Welt, North and 
=, 


r 


I 


South, hich Line Ns repreſents the Axit of the Mall, be 

1. e. it ſtands perpendicular, or at right Angles, to | 
 theWallirfelf; and if it doth not decline from the ( 

South or North, nor yet to the Eaft or Weſt, the 

ſaid Line t e 1e 12 re . Line. : 


75 take the Dedlination.” N 


1 3] When you would take the Declitation of a 
Wall, apply the Edge of the Inſtrument AB to the 
Wall; and in the Forenoon, the Sun ſpining, by 
the Help of your Quadrant place the Inſtrument 
Parallel to the Horizon; ſcrew up your perpendicular 


ee Pace 21, Note 4. 


Ln 4 >» wt 


Pin 
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Pin in the Center 'till the Shadow of its Top touch 
any of the Circles, it matters not. which, as ſuppoſe 
the outmoſt at F; let all Things now reſt till Ater- 
non. [4 And then carefully obſerve where the 7 

of the Shadow toucheth the /ame Circle again, hi 

we will ſuppoſe at G; thus is your Obſervation 
finiſhed. [5] Take your Inſtrument down, and with 
your Compaſſes divide the Arch FG into two equal 
Parts in H, and if from H you draw a Line through 
the Center, it ſnall be a true 12 a-clock Hour Line; 
and NH is the Declination of the Wall, which, by 
applying it to the Line of Chords, I find to be 14 
Degrees. And when the Mark, laſt found at H, 
falls on the Ea Side of the Line NS (as this'doth) 
then is the De 
when the Mark falls on the Veſt Side, then the 


Declination is Weſt. 


Nu, The Curve, that the Top of the Pia deſcribes, is always an Hy. 
perbola, whether it be perpendicular, or incline to the Horizon 3 and 
ſuch are alſo the Parallels of the Sun's Declinatipn when pat upon a Dial, 


* 
lk * * — —_— — 


— — — 


HE upright or erect Dial Planes, already treated 
of, are ſuch as did directly face the four car- 

dinal or principal Points of the Horizon, viz. Eaſt, 
Weſt, North and South Points, Now ALL OTHER 


upright or erect Dial Planes are ſaid to decline, ® and 


their Dechnation is counted from the North or South, 
towards Eaft and Weft, and thoſe Planes are called 
Kurd ar North erect Planes declining Eft or In gf. 


* . 


*® Bee Page 21, Note 4. 
" Plate 


clination of the Wall E; but 


CHa. xl. To make an ereft Declining Dial. 


_ -- of the N Dial. Chap. Xl. 
ga | Plate 7. Fig. 2. 
„ett it be required to make a Dial in the Latitude 


1 of 53 Deg. 25 Min. North, declining from the South 


to the We/ft 21 Deg. 10 Min. vis. for Liverpool, 
Warrmgton, or Cronton, in Beger. 


Firſt,” For the Diſtance of the Subſtilar Line from 
©, the 12 a-dlock Hour Line. 


We 1] Draw the Horizontal Line AB, and — 5 
let fall perpendicular the 12 a-clock Hour Line CD, 
and from the Line of Chords take .60 Deg. with 
your Compaſſes, and ſet one Foot of your Com- 
| es in C, and draw the Semicircle ADB. [2] 

And then draw C D at right Angles to AB, for 
the 12 a-clock Line. [3] Take the Complement / 
the Latitude 36 Deg. 35 Min. from your Line of 
Chords, and ſet it from D to E, and draw EF Pa- 
rallei to A B, fo is FE the Sine + of the Arch LE. 
This done, [A] take in your Compaſſes the Plane 
Declinatimm 21 Deg. 10 Min, from your Line of 
Chords, and ſet it from D to G, and draw CG. [5] 
Take EF in your Compaſſes, and ſet it from Elf! 

draw HI prall to AB. Take HI and fer from 

F to L., Ly draw CL M; now DM meaſured on 
your Line of Chords is 1 5 Deg. 2 Min. the Diſtance 
of the Sub/tlar Line from the 12 a-clock Line. 


_ Secondly, For the Stile 's. Height. 


[ij From the Point H ds the Line HK pa- 
rallel to C D the 12 a-clock Line. [2] Then take 


ue Sine of an Arch is a Line drawn ban any Point of the Circumſc- 
rence of a Circle to that ho can paſſes thro the Center of the ſaid HR 
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HK in your Compaſſes, and ſet it from L to N, and 
draw CN for the Top of the Ste; [3] Then ſhall 
MN meaſured on your Line of Chords be 31 Deg. 
49 Min. the height of the Stile. F 


Thirdly, For the Difference of Inclination & of 
| Meridians. We 
[1] Set one Foot of your Compaſſes in M, and 
take the neareft difance to EF. This Diſtanre ſet 
upon the 12 a-chck Line from F to O.[2] Then take 
the dance from O to G, and ſet it from O to P. [3] 
Taketheaiſtance PM in your Compaſſes, and meaſũre 
it on your LinegfChords, and you will find ĩt tobe 25 
Deg. 46 Min. the Inclination of Meridian ſought: 
This 25 Deg. 46 Min. reduced into Time (by the 
Table III.) is 1 Hour, 43 Min. 4 Seconds, by which 
I ſee that the ſubſtilar Line will fall between the 
Hours of one and two a- clock in the Afternoon. 


L.aſtly, For the Hour Lines. 

[i] In any convenient Place in the Subſtilar Line 
(according to the Largeneſs of your Dial Plane as at 
M. draw the Line RS at right Angles to theSubftihpr 
Line CM [2] Set one Foot of your Compaſſes inM, - 

and take the neareft diſtance to CN the Stile s berght, 
3] One foot reſting in M, turn the other to q in the 
bRilar Line, upon q as a Center, with the dyftance 


* See Plate 7. Fig. 1, in which HI repreſents the 1 2 Ale Haar Lint 
in that Place and NS is the Line that is perpendicular to the Plane 3 now 
the Ange tft is made between theſe two Lines at I; is what in Dial- 
ing is called the Inclinatios of Miridians, and is an Arch of the Equi- 
roctial, comprehended between the Meridian of the Plane and the - 
tian of the Plate, and ewe in what Longitude from the Meridian of 
the Plaiz it Will become in Horizontal Diůl. | 


N. 4 | 0/4 15. ws 


* 
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ꝗ M, draw the Circle as you ſee done in the Dial, 
' which repreſents the Eguinoctial. 


[4] Lay a Ruler from the Center at q to D (that 
is the Place where the Line RS cuts the 12 a-clock 
Hour Line) and then the Ruler doth cut the Egui- 
noctial in a Point near O, where you are to begin to 
divide it into 24 equal Parts, which 1 have here 
marked withlittle Dots. 5] Lay a Ruler to the Center 
at q, and to every one of the equal Drvi/ions in the 
Eguinoctial, and where the Ruler cuts the Line RS, 
- make theſe marks *** LAH, draw Lines from the 
Center of the Dial at C to theſe marks * in the 
Line RS, and thoſe are the true Hour Lines upon 
the Dial, to which place the proper Figures to every 
Hour, as you ſee done in the Scheme. P 


. Of the hanging of the Stile. 


The Sue CN muſt hang directiy Sguareuiſe with 

the Sub/tilar Line CL, and this you muſt try with 
© your Quadrant, thus; place that edge of your Qua- 
- drant upon which the Sights are, to the Top of the 
Etile, and when the Thread cuts the Limb of the 
Quadrant in the ſame Degree with the Latitude of 
- the Place, then it is right otherwile.it.is wrong. 
Note, Now you have finiſhed your Dial, and in fo 
" doing, you have in the making of this one made four 
Dials, viz. 2871. | 


g Deg. Min. 
A South Declining Eaſt 1 2; 
A South Declining Weſtf - 
A North Declining Eaſt 21 10 
A North Declining Welt 


But 


t f. vid Sc 4 


Ad. Tb. Rl — 3-49 © | 


4 . 2 | 7 , 2 * 
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But you muſt change the Names of the Hours, viz. 


10 into 2, 9 into 3, 8 into 4, Cc. f and place the 


Stile on the contrary Side of the 12 a-clock Line for 
the Southdeclining Eaft, and by turning the Dial ap- 
fide downwards, for the North Decliners, ſo that 
the Stile may point uþwards to the North Pole, and 
the Hours about midnight omitted, as your own 
Reaſon will ſoon direct you. | FEI 
Here you are to take notice, that ifthe Plans 
decline 60 Deg. or more, then the Hour Lineshaving 
Centers will be fo near together, and the &tile will 
then be ſo near the Plane, that one thing will much 
diſcommode another, and makeitagreatdifficulty to 


ſhew the true hour of the Day thereby, therefore they 


ought to be removed far from the Center,that they 
may become wide enough to anſwer the end of ſhew- 
ing diſtinctly the true Hour of the Day. | 
But ftill here will ariſe a Difficulty in dividing the 
Circle, which repreſents the Equino#1al, for there 
will be required the Difference of the Inclination of 
Meridians of the Plane and Place; for this Purpoſe 
I have added Table V. for the Latitude of London, 
ſhewing the tiles height, Subſtrle's diſtance from the 
Meridian, and difference of Inclination of Meridians, 
which tho' calculated indeed for the Latitudeof Lon- 
don (viz. 5 Deg.32 Min.) yet mayſerve indifferently 


+ And here you are to obſerve that it is not the Stile that changes its 
Plate or Pofition, but the Plane itſelf; for the Stile anſwering to the La- 
' Hitude of the Place, it remains alma feady and the ſame in all Declina- 
tient; ſo that if you conceive a Plane declining (as in the Example, now 
before us) 21 Deg. 10 Min. to the Weftwarg, the Sub/tilar Line falls 
detwixt the Hours of One and Two in the Afternoon ; and ſuppoſing the 
ſame Plane to move to the Eaftward 21 Deg. 10 Min. the. Sub/tilar 
Line will then ſall betwixt the Hours of en and Eleven in the Morning. 
For it is an infallib/e Rule, that if the Plane decl/ines Exftward, the 
. Subfilar Line falls amongſt the Morning Hours, but it Weſtward, 
among the F/ternoon Hours. for 


D 2 


36 Ma great Declining Dial. Chap. XII. 
for moſt Places in England; but he that wants to 
he more curious and exact, may, by obſerving the 
Directions given in thebeginning of this Chapter for 
finding the /bree Nequsſites (by that means) obtain 
* rBaje Regmfites for any Place in the known World. 


* 
— F V * 


— 


C HA P. XII. To make a Dial upon a Plane 
wen the Pole has but a ſmall Elevation 
 -. above the Plane. 

— Plate 8. Fig. 1. 


| J bah take for an Example a Dial that I made at 

1 London, whoſe Plane declined from the South by 
the E2ft, northerly 100 Deg. 16 Min. that is 79 Deg. 
44 Min. from the North towards the Eajt. 


For the Stile's height. 


> The 8:#e's height you will find by Conſtruc- 

Lion, as in Chap. X. or by TableV, to be 6 Deg. 22 Min. 

the'Sub/tite's ditance from the Meridian, 38 Deg. 1 

Min. the Inclination of Meridians, 81 Deg. 56 Min. 
I Let the Square ABCD repreſent the Plane, ; 
cauſe tis a North Plane declining Eaftwoard, there- | 
fore the Stile muſt point upwards, and the Centerof ! 
the Hour Line will be ſome where below the Plane | 
itſelf.“ And therefore take 60 Deg. from your Line t 
.of Chords. Set one Foot of your Compaſſes at the 8 
«bottom Corner of the Plane at C, and draw the Qua- ; 
t 


* If the Plane had been 79 Deg. 44 Min. from the Sourh to the Eal, 
or Weft, then the Srile muſt have pointed downwards towards the South 
Poli, and the Center of the Dial would have been ſome where abor- 


K Plane it elf. : 
Rn" 0 drant 
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drant EF. [2 Take 38 Deg. 1 Min. from yqur 
Line of Chords, (the Sub/tile's diſtance from the 12 
a- clocł Line ) and ſet it from F to G, then draw Ca 
continued for the Subſtilar Line. [3] Take 6 Deg. 
22 Min, the S!ile's height from your Line of G lard, 
and ſet it from G to H, and draw CH for the ‚ 
[4] Now, becauſe the Stile has but {mall height, 
draw an other Line IK parallel to the height ar ton 
of the Stile of the Dial, at ſuch convenient diſtance 
as in your judgment will beſt fit the Dial Plans, i. 
that all the Hour Lines may fall thereon, ſo ſhall 
that Line IK be the enlarged Stile of the Dial. 


For the Hour Lines. 

[5] Now by the Sub/ti/ar Line, and this enlarged 
Stule, the Hour Lines may be drawn (at — 
diſtances) without any regard had to the Canter 
of the Dial. | Hebie 

And to do that, aſſume any two Points in theSubs 

ſtilar Line CG, at ſome canvenient diſtance from each 

other, as Land M, and through thoſe ? π a Pomtsdraw 
to ftreight Lines, both of them at right Angles to 
the Sub/#ilar Line CG, as the Lines NLO and PMQ. 
[6] Set one foot of the Compaſſes in L, and take the 
neareſt diſtance to the enlarged Stile IK, and itutii 
that foot from the Stile to R; on R as a Center wick 
the diſtance LR draw a Smicirele, ſet one foot of 
the Compaſſes in M, and take the neareft diſta nce 
to the enlarged Stile IK, and turn that foot from the 
Stile to 8; on 8, as a Center, draw a Semzicrrcle. 

[7] Take the Plane's Inclination of Meridians, 
81 Deg. 56 Min. and ſet from L to T, and from M 
to V upon the Semicircles. + Then 

+ You muſt make the Radizs LT, and MV, ſeverally the Radius of 
a Line of Chords, when you ſet off the Inclination of Meridian. 
D 3 [8] Divide 
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[8] Divide each Semicirele into 12 equal Parts, 
inning at T and V; lay a Ruler to the Centers 
R and 8 ſeverally, and to the Marks juſt now made 
in the Semrerreles, and the Ruler will then cut the 
Lines PMQ and NLO, in the true Places where 
the Hour Lines muſt be drawn. 
.* Laſtly, Lay a Ruler to thoſe Marks in the Lines 
PMQ and NLO, and draw right Lines through 
the Plane, and they ſhall be the true Hour Lines 
required, and will be removed far enough from 
the Center, and that will ſhew diſtin&tly the 
Hour of the Day. + 


For the Stile. 


The File muſt; ſtand at right Angles upon the 

Subſtilar Line IK. And muſt be placed as near 

to the wideſt diſtance of the Hour Lines as poſ- 
fable; becauſe the wider the Hour Lines are, the 
better may the Hour of the Day be diſcovered. 


For the Quarters. 


The Quarters are drawn by dividing each of 
the 12 equal Parts in the Semicircles into four 
eau] Parts more, and from thoſe Diviſions draw 
Lines, as has been taught above for drawing the 
Hour Lines, and your Dial is finiſhed. 
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CHAP. XIII. To make a declining. recliningꝰ 


Plate 8. F ig. 2. 


UCH Planes as do directly face the South or 

North Points of the Horizon, but do recline (or 
fall backwards) from the Zenith (like the Roof of a 
Houſe) towards the Sou, or North, are called South 
or North Direct Planes, reclining ſo many Degrees 
as the Reclination is; and the Number of Degrees 
that the Plane reclines, may be found by applying 
the Edge of your Quadrant, in which the Sights are 
placed to the Plane, and the Thread will cut the Limb 
in the Number of Degrees that the Plane reclinet, 
which being a Thing ſo plain, I need not give any 
Example. 

And of reclining Planes there are fix Varieties, 
three of South, and three of North Recliners, all 
which may be reduced to new Latitudes, wherein 
they will become Horizontal Planes, and conſe- 
quently Dials may be made as has been taught, 
Chap. IV. where I have ſhewn how to draw 
Hour Lines upon an Horizontal Plane. | 


Firſt of Dire SouTn Recliners. 


Firſt Variety: Let there be a direct South Plane in 
the Latitude of Cambridge,which is 52 Deg. 12 Min. | 
which reclines from the Zenith thereof 26 Degrees; in 


what Latitude will that be an Horizontal Plane? 


® Thoſe Dial! Planet that leax from you when you ſtand before them, 
are called reclining Planei, tecauſe they recline from the Zenith. 


Da: 


Now, 


: 

/ 

4 

: 

. 

. 
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Now, becauſe the Reclination is leſs than the 
Complement of the Latitude 37 Deg. 48 Min. Sub- 
firaF the Plane's Rechnation 26 Deg. from the 
' Complement of the Latitude 37 Deg. 48 Min. and 
the Remainder 11 Deg, 48 Min. is the new Lati- 
tude in which it becomes an Horizontal Plane. 


The Operation. 
Deg. Min 


Phe Complement of the Latitude at Cambridge is — 37 48 
The Plane's Reclination there (which ſora) is — 26 oo 


The new Latitude 231;ñß — — 11 48 
80 that an Horizonte! Dial made for the Latitude 
of x1 Deg. 48 Min. ſhall be a South Recliner 26 


Degrees in the Latitude of Gambridge. 
Second Fariety. If the Reclination of the Plane 


be equal to the Complement of the Latitude of the 


Place, the new Latitude is nothing, that is, neither 
Pole has any Elevation above ſuch a Plane, and the 
Hour Lines are all parellel, and the Sie is likewiſe 
parellel to the Plane itſelf; and therefore, a Dial 
for ſuch a Plane muſt be made in all Ręſpects, as 
has been ſhewn Chap. IX. Plate 6, 

So that admit at Lincoln, where the Latitude is 


53 Deg. 13 Min. a South Plane reclines from the 


Zenith 36 Deg. 47 Min. (which is equal to the 
Complement of the Latitude of that City) I fay, it 
becomes an Horizontal Dial under the Egquinoctial, 
as appears by the Operation | 


The ration, | 
12 Deg Mia. 


The Complement of the Latitude at Lincoln is 8 36 47 


The Plane Reclination there (which Jabra i — 36 47 
80 you ſee the new Latitude is | — — oo co 

In Plate 6, you have the Dial that is for this 
Purpoſe. | 
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Third Variety, If the Reclination af \thg Plane 
exceeds the Complement af the Latitude e the Place, 
then ſubſtract the Complement of the Latitude from 
the Plane'sReclination, and the Remainger is the new 
Latitude, where it will become an Harixental Plaut. 


Example. 


Suppoſe at Norwich, whoſe Latitude is 52 Deg. 
42 Min. a direct South Plane reclining 56 Deg.from 
the Zenitb, where will that be an Horizontal Dial? 


7 he Operation. 


The Plane's Reclination — — — 56 09 
Complement of the Latitude of Norwicb {which SubſSraffy — 37 18 
; f W 


The New Latitude is — — — L I 43 


80 that an Horizonta{ Dial made for the Lati 
tude of 18 Deg. 42 Min. will be a gired South re- 
clining Dial from the Z enith of Norwich 56 Deg, 


Secondly, Of Dire NerTHn Recliners. 


Firſt Variety. If the Reclination be leſs than the 
Complement of the Latitude of the Place, add Gem 
together, and that js the new Latitude where ſuc 
Recliner will become an Horizontal Plane. 


Erample. 
Suppoſe at Newcoſtle upon Tyze, whoſe Latitude 
is 55 Deg. 1 Min. a direct North Plane ſhould re- 


cline from the Zenith 29 Deg. how muſt the Howr 
Lines be drawn thereon? 


To 


clination29 
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To the Complement of the Latitude of Newcaſtle 
upon Tyne, a4 Deg. 49 Min. add the Plane s Re- 
eg.and their dum is 63 Deg. 49 Min. and 
that is the zew Latitude, for which Place make an 
Horizontal Dial, as has been before taught, and that 
will*be a North rechning Dial, at the Place above- 
mentioned. | 


The Operation. 

. Deg. Min. 
The Complement of the Latitude at Nrcaſfie upon Tyne is — 34 49 
The Plane's Reclinatien there (which add) is — — — 29 00 


The zew Latitude — — — — 63 49 


Second Variety. If the direct North Plane recline 
equal to the Latitude of the. Place, add it to the 
Complement of the Latitude, and that Sum willalways 
be go Deg. ſo that under the Pole it becomes an Ho- 
rizontal Dial; make a Dial as has been taught in 
Chap. III. Plate 3. Fig. 1. by dividing a Cirele into 
24 equal Parts, and fixing a Wire perpendicular 
in the Center, and it is done. | 


Example. 
Suppoſe at Wrexham in Denbighſhire, whoſe La- 
titude is 53 Deg. 2 Min. a direct North Plane re- 


clines 53Deg. 2 Min. I defire to know where this 
will become an Horizontal Plane? 


The Operation. 
n Deg. Min. 


The Complement of the Latitude at Frexhow iv — — 36 58 


The Plane's Reclination there (which add) is — — — 53 02 


The aw Latitude is —= — — — — — 90 00 


1522 
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Laſtly, If thePlane's Reclination exceed the Com- 
plement of the Latitude of the Place, add them to- 
gether, and that Sum is the new Latitude where 
fuch a Plane will become an 5 Plane. 
But note, if the Sum exceed go = take _ 
Complement thereof to a Semicircle, or i do Deg. 
the Remainder is the new Latitude, where | dren — 
Reclining Plane will become Horigontal. 


Example. 


Suppoſe at Shewsbury, whoſe Latitude is 52 Deg. 
42 Min. a direct North Plane reclines from the Zenith 
6o Deg. where will it become an Horizontal Plane? 

To the Complement of the Latitude of the. Place 
37Deg. 18 Mil. addthe Plane's Reclination 60 Deg. 
and 5 8 Sum is 9y Deg. 18 Min. whoſe Complement 
to 180 Deg. is 82 Deg. 42 Min. in which Latitude 
ſuch a Plane at Shrewsbury will become Horizontal; 
thereforedraw Hour Lines thereon, as you have been 
taught in making the Horizontal Dial, and they will 
be the true Hour Lines for that Llane and Place, as 
Juſt now mentioned. | 


The Operation. 


The Complement of Latitude at Sbrewibury is — — 37 18 
The Plane's Reclination there (which add) is — — — 60 00 


The Sum (which is to be ſubra8ed from the Semicircle) — 97 18 


A Semicircle is (180 Degrees) — — — — 180 00 
The Sum as above to be /H rj — — — 97 18 


The e Latitude. 82 42 


Nate, That in making of any of theſe North or 
South reclining Dials, you have alſo made (at the 
ſame Time) a dire North or South reclining Dial 
from the Zenith, 26 Deg. 


FA 8. 
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As in the frft Faricty for Cambridge, you have 
made alſo a North Dial inclining to the Horizon 26 
Deg. either by drawing of the Hour Lines and Stile 
thrauge the Center, or by turning the reclining Dial 
about. upon the Hour Line of Six; and then as the 
North Pale is raiſed or elevated upon the Sourh Re- 
cliner, ſo much will the South Pole be raiſed or 
elevated above the North Incliner. 


GHA P. XIV. To make an Faſt or Weſt 
SER  Reclining* Dial. 


A all North and South age r were 
-* reduced to neu Latitudes, wherein they would 
became Horizontal Planes; and thereby made by 
theDireQionsgiveninChap. IV. fo all Dix Rc EAI 
or N Reclining Dial Planes in any Latitude, may 
of uced to erect᷑ or upright DECLINING Planes 

another Latitude, and therefore may be made by 
the Directions in Chap. XI. of this Treatiſe; yet I 
ſhall here ſhew, for the young Tyro's Improvement, 
how they maybe done mechanicaliy, without any ſuch 
Alteration, But firſt, to reducethem tonewLatitudes. 


U 


As in upright or ere Dial Planes there were two Sorts of Varieties, 
viz.” Ereft dired and ere Declining ; ſo there are two Sorts of Varieties 
of Reclining Dial Planes likewiſe ; for fach Reclining Planes as do directly 
face either the true Eft, Weſt, North, or South Points of the Heavens 
are called Dia ger Reclining Planes. 

Again, thoſe Rec/iiing Planes which do not direcłiy face the ſaid Car- 
dinal Prints, but deviate therefrom, i. e. face ſome other Points fituate 
between them, as Srlth-EFaf, Nortb-Wefl, Northb-Eaft, are called De- 
cL1yinG Reclining Planes, and the manner of drawing the Hour Lines 

Wor theſe Dirac and Declining Reclining Planes, affords a mach greater 
© Variety than there was in the cal ar gpright Planes. See Page 20- 


The 


Ss ww + a 


"the" tray ara or apright Plane, 


* 
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1 The Rule. | 
The Complement of the known Latitude, or Latitude 
you are in, is always the new Latitude, and the 
Complement of the Reclination is always the De- 
clination in that new Latitude, in which it will 
become an erect declining Plane. N 
And before I proceed any further ĩt ĩs proper to in- 


form you how yeu ſhall know whether the North 
or South Pole is elevated above any given Plane. 


[+] All Horizontal Planer in NorthLatitde have 
the North Pole elevated; but all Horizontal, Planes 
in the South Latitude have the South Pole elevated. 


[2] Upon all ere# Planes whether direct or de- 


clining, if it face the South, the South Pole is elevated; 


but if it face the North, the North Pole is elevated. 
as you may the better perceive by viewing the ere# 
dire North and South Dials in Plate 11. 


3] Uponall direct Eaſt and gf Planes (let them 
recline ever ſo far) the North Pole is elevated; but 
on their oppoſite Incliners the South Pole. 


[4] Over all North reclining Planes, whitther 


direct or declining, the North Pole is elevated; and 


over the oppofite Incliners the South Pole. 
Laſtly, Over all South reclining direct or declining, 


if the Plane paſs between the Zenith and the Pole, 


the Sourh Pale is elevated, as in the North Pole on 


their ofppg/ite dncliners, and if the Plane lie between 


wet? F | \ « A 
e Tbe Rec/ination of a Plane is the Quantity of Degrees which aby 
Pont, un which a Dia! ie fappoed to be dra, Ha 7 lh back b 


nab! a4 5 the 
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the Pole and the Horizon, the North Pole is elevated; 
but the South over their oppoſite Incliners. | 
No let it be required to make an Eaft Dial for | 
M orceſter, to recline 40 Degrees. 
According tothe former Method of reducingit to 
| 2 it will be an erect Dial in Latitude 
37 Deg. 47 Min. (that being the Complement of the 
5 of Worceſter Jdeclining fromthe South Eaſt- 
wurd 50 Degrees, that being the 3» Complement 
' of the Plane's Reclination. So that if by the Direc- 
tions in the XIth Chapter, you make an erect Dial 
for 37 Deg. 47 Min. North Latitude, declining 50 
- Deg. South Eaſt, it will be an Eaſt Recliner 40 Deg. 
from the Zenith, in the Latitude of 52 Deg. 13 Min. 
However I ſhallhere ſhew how to do it mechanically. 


Firſt, Lou muſt conſider, that the Eaſt and Weſt 
- REecLIiNERs. have their Center near the Bottom 
of the Plane, but the IxxcLIx ERS of both ſorts 
haye their Centers near the Top: And the Eaſt 
IxcIx ER and Weſt RECLINER muſt have their 
Centers towards the right Hand; but the Eaſt 
. RECLINER and Weſt INCLINER have their Cen- 


8 ters toauardt the /eft Hand. 


Theſe Things being well underſtosd, I ſhall now 
proceed to practice. | 
Having made choice of your Plane, as ſuppoſe 
ABCD. Plate 8. Fig. 2. | 


Fier the Subſtilar Line and Stile's height. 


According to the foregoing Directions, Lobſerve 
that the Center of this Dial muſt be at the Bottom 
towards the 4er Hand: therefore [I at the Bottom 
of the Plane, draw the Line EF for the 12 jc in 
MB ne, 
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Line, in which make choice of ſome convenient Place, 
as at G; [2] chuſe G for the Center of the Dial, and 
from G draw GH at right Angles to 3 hen 
with one foot of the Compaſſes in G, deſeribe the 
Quadrant IK, and by the Helpof your LineofGhords, 

ſet off the Plane s Reclination 40 Deg. from I to L, 
and draw the Line GL as long as you can, [A] A 
ſet off from I to M the Complement of the Latitude 
of the Place 37 Deg. 47 Min. and draw the Line 
GM as long asyou can: | 5] then in any Point at Plea- 
ſure in the 12 a- cloct Line EF, chuſe a Point as N, 
and from that Point draw a Line parallel to GH, 
as NO; and through the Point where it cuts the Line 
GM, draw PO parallel to EF; [6] take GQ in 
your Compaſſes, and ſetitfromG to R, and draw RS 
parallel to the Meridian EF, and it will cut NO, 
in T; [7] ſet the Diſtance PQ from G to V, and 
draw VX parallel to TN; [8] take in your Com- 
- paſſes GX, and ſet it from T to V, and draw GY 
for the Subſtile; [9] from V erect the perpendicular 
YW{(takeVX in your Compaſſes, and ſet it from Yto 
W) and draw GW for the Stile: The Triangle GY W. 
repreſenting the Stileof your Dial, which being erect- 
ed perpendicular to the Plane, upon the Sub/itle'GY, 
ſhall give the Hour by the Shadowof its apper edge. 


3 For the Hour Lines. 


f 23 Neon r 

Iii Chuſe a Pointat Pleaſure in the Subfile GY, 
as at a; through hat at right Ang/es thereto, draw 
the Line ba, as long as you can; ſet one foot'df the 
Commpaſſes in a, viz. the Point where = Line ba 
cuts the Sub/ile, and take the neareſt diſtance to the 
file's; height; let one foot reſt in a, and turn the 
other to E in the Sub/tile, and on & as a Center de- 
| ſeribe 
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ſcribe the Sennicirie (or a whole Circle if you pleaſe), 
fa] Lay a Ruler to the Center of the Circle at A, 
and ta d, that is, where the Line h z cuts the 12 a- 
chock Lane GF, and where the Ruler cuts the Circle, 
there you are to begin todivide it into 24.equa/ Parts: 
à Ruler laid to , and to the egua Parts in the Cir- 
elk, will cut the Line hᷣ à into unequal Parts, where 
make Markt *** Zaffy, ARuler laid to the Center 
«of the Dial at G, and to thoſe Marc inthe Line 
5 à, will be the true Hour Lines required, 


The LineGF being the 12 a- clacł Line, you muſt 
place 1 z at the end, as you ſee in the Figure, and the reſt 
11. 10. 9. 8. 7. 6. and then your Dial is finiſhed. 


. N:B. In drawing 2hir Dial, you have made three 
more for if it is tuned upfide down, then it is a Weſt 
Dial incning 40 Degrees, with this Alteration only, 
"thatwherer i no ſtands youmuſt place i, anda where 
10 is, Sc. and conſeguentiy the Sub fe will then be as 
much on the right Hand, as it is now on the I. 


If it were drawn upon oifed Paper, the back-fode 
would be a M Dial, reclining 40 Deg. only the 
Figures 12. 10. 9. Sc. muſt be 1. a. 3. &c. 


Lafth, If the 1a .a-chck Lint G F be turned 
upwards, the back-fide will be an Eaſ Dial inclining 
40 Deg. and the Figures muſt remain juſt as they 
are; amy the Subftile muſt be at fur to my Hund 
of the perpendica/ar G H, as it is now on the 73gh7, 
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CHAP. XV. 7o make a North or South 
| Declining® Reclining or Inclining Dial. 


Plate g. Fig. 1. 


HESE Dial Planes cannot be reduced to ew 
Latitudes without the help of Trigonometry, 
therefore I ſhall proceed Mechanically. 
Take for an Example a Plane at Edinburgh de- 
clining from the $9uth to the Eaft 30 Deg. and re- 
clining from the Zenith 25. Deg. | 


Firſt for the Stile. 


Li] Draw the Horizontal Line AB; [2] make 
choiceof any convenzent Place in the LineAB, as C, 
for a Center, and draw CD. [3] With your Line of 
Chordsof 60 Deg.draw the Quadrant FF. A] Take 
theComplement ofthe Latitude of Edinburgh 34 Deg. 
3 Min. from your Line of Chords, and ſet it from E, 
to G, and draw the Line C Gas long as you can. [5] 
Take the Plane's Declination 30 Deg. from your 
Line of Chords, and ſet it from E to H, and draw the 
Line CH, as long as you can. (G] Take the Inclinatian 
of tbe Plane 25 Deg. from your Line of Chords, and 
ſet it fromEtol, and draw the Line CI as long as 
you can. [7] Make choice of a Point in the Line AB 
as K, and draw KL parallel to CD, and it cuts the 
Line CG the Complement of the Latitude) in M. 
and thro that creſing draw MN parallel to A B, 


® Thoſe Dial Planes that Jean towards you when you ſtand Before them = 
are called Inclining, and thoſe that hα from you are called Recliningi and 
 Dedlining, Reclining or  Inclining Dials, are thoſe whoſe Planes neither 
face dire4ly any of the four Cardinal Points; nor are they either perpen- 
dicalar or to the Hor ixas. | | 
E and 
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and it cuts the Line of Inclination Cl in P. [8] Take 
| CP, and ſet it from C to Q, draw QV paru/le/ ta 
f | AB. o] Take RP in your Compaſſes, and {et it from 
1 C+to 8, and draw SH parallel to AB, to cut the 
| Line of Declination CH in H. 10] Take CK in 
your Compaſſes, and ſet it upon the Line Decli- 
nation from C to T, and draw E T parallel to AB. 
oy Take ET in your Compaſſes, and ſet it fron 

to X, and draw XV parallel to CD. [12] Now 
take in your Compaſſes the diſtance 8 H (that is from 
CD to the Line Declinatiun and ſet it from Q 
to Z, and draw CZ for the Meridian Line, or Hour 
Lineof 12. 13] Take in your Compaſſes the diſtance 
CS, place one Foot in E, and make a Mark where 
the other Foot falls at a. [14] Take Ca, and ſet it 
from C to b upon the Line of Inclination, and drow 
bd parallel to CD. [15] Take in your Compaſſes 
Cd, carry that extent, and ſet one Foot of the Com- 
paſſes in X, and the other will give e, draw Ce for the 
Suchſtile, frome ere the Perpendicular f. 16] Take 
bd, and ſet it from e, to / and draw the Line C/ for 
the Stile, ſo ſhall the Triangle Ce f be the Stile to be 
erected Perpendicular to the Line C e the Subſlile. 
TheSide Cf, being parallel to the Axis of the World, 
and by its Shadow is determined the Hour the Day. 


— ru — 2 — — —ñ— —— = — 0 


For the Hour Lines. 


[1] Chuſe a Point in the Su4/ile Ce, as g, thro 
which Point, and at right Angles to the Subſtile, 
draw the Line g 4. [2] Set one Foot of the Compaſ- 

_ ſes in g, and take the neareſt Diſtance to the Line 
, and turn that Foot about to ; upon Z with 
the Diſtance Æg, draw the Equinoctial Circle, or ſo 
much of it as will ſuffice to bring the Hour Lineoup- 

* 7 | on. 


1 * 
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on the Plane that you have Occaſion for. [3] Lay a 


Ruler to the Center at A, and to :, that is, where 


the Line i cuts the Meridian or 12 a-clock Line, 


and there begin to divide the Eguinoctial Circie into 
24 equal Parts; a Ruler laid to Æ and to thoſe equal 
Parts, will divide the Line Hi unequally, and give 
the Places thro' which the Hour Lines muſt paſs: 
Laſily, Lines drawn from the Center of the Dial at 
C, thro' thoſe Marks in the Line +, ſhall be the 
true Hour Lines of that Dial; which Neuber as 
you ſee done in the Figure. 


Note, You may draw your Dial with Charcoal or 


Black- lead /z bat is, the PreparativeWork) thatit 
may be taken out when you have put on the Hour 


Lines, /o that nothing may appear. 7 but Bow 5 is 
really uſeful... 


All other Declining Reclining Dials are made by 
the ſame Diredtions that are given in this above, 
only hy changing the Figures, &c. 

As Secondly, The Iucliner, Declining from the 
South Weſtward, is made by the ſame Directions, 
only the Quadrant muſt;be drawn on the ther fide 
towards A, which may be beſt conceived byſuppoſing 
this Dial to be dran on giled Paper; and looking 
thro' the Paper, that which on the right fide of the 
Paper was an Inclining Dial, declining from the South 


Eajtwward, will be ab Inclening Dial, eg fue 


the South HWeftward.: : 


Thirdly, A; North Deolinin & Eaſt Recliner is the- 3 
fave witha South Dechner Eat, Reclining from the 


Zenith, only the Horizontal Liie mult be at the 
Bottom of the Dial; and alſo the Center of the ua 
drant (which is the Center of the Hour Lines muſt 


| be above the Line AB, and towards the 4% Hand, 


E 2 and 
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and may be repreſented by a South Declining Eaſt 
Recliner, turned Bottom upwards, with the /ame ſide 
towards you as before. 

Fourthly, A North Declining Weſt Recliner is the 
ſame with a South Declining Weſt Incliner, only (as 
before) the Horizontal Line AB, muſt be at the 
Bottom together with the Center of the Dial, andthe 
Quadrant muſt be above the Line, and towards the 
right Hand, and may be repreſented by the Dial al- 
ready deſcribed, if imagined to be done upon oiled 
Paper, and ſeenthro', being turned Bottom upwards. 


N. B. The Hours on the North Dials muft be num- 
bered be contrary way to thoſe of the South Dials. 


„ — 


CHAP. XVI. To make 4 Reflective & Dial. 
| Plate 9. Fig. 2. 


I* HIS Dial will ſhew the true Hourof the Day 
by Reflection on a Cieling, where the direct 
Beams of the Sun can never come, and it will repre- 
ſent the Sun's Motion, as truly and regularly within 
tbe Houſe, as his natural Motion is «without, provided 
the Window open to the Southward, or ſo that the 
Sun might ſhine in or near it. | 
Theſeſorts of Dials aregrounded upon thisPrin- 
ciple in Oprichs,viz. that tbe Angle of INCIDENCE 
is equal to the Angle of REFLECTION: that s, 
whatever height the Sun be at any Time, the ſame 
height has the reflected Spot upon the Cieling. 
Gli ty por, which rele the day's pr tothe op Se 


| where the Dial is drawn. V. B. The Piece of Glaſs hould be as thin as 
it can well be ground. | ppt | 
. This 


*Y 
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This being underſtobd, it is eaſy to draw Hour 
Lines upon the Cieling of a Room, or upon any 


other Place though never ſo Irregular; and that the 
Hour by the help of a Piece of a Looking-Glaſs fixt 
Horizontaliy in a Window, or ſome other convenient 
Place for that Purpoſe, may be truly known. 


To place the Glaſs. 


[1 ]Having then made choiceofa / indou towards 
the South, that ſo you may have as much of the 
Morning and Afternoon Sun as poſſible, take ſpecial 
care to fix your Glaſs Horizontal, otherwiſe your 
Work will all be.ſpoiled. 

N. B. All Great Circles, as Eguinoctial and Hour 
Circles, are freight Lines, and the /effer Circles, as 
Tropicks and other Parallels of the Sun's Declination, 
are*Conick Seftions: and that this Dial (whendrawn) 
is no other than a Horizontal Dial for the Jon 
Latitude inverted, Plate . Fig. 2. | 


T, 0 draw the 12 a-clock Hour Line. 


I 2] Having then placeda Piece of a Looking-Glaſs 
about the bigne/iofa Sixpence, marked thus © in the 
Figure. Over this Glaſs hang a Plumb Line at 12 
a-clock,this String will caſt a true Meridian Line [1.2. 
it is the true 12 a-olock Hour Line 77 pb theFloor. 
Or if you think that way too difficult, you ma 


find a 12 a-clock Line as I have taught in 38 
nen 


page 19g and 20. Thisbeing 88 12a-clock 
the Floor, is to be transfer'd to the Cleling, which 
y be performed by the Helpof to Plumb Lines, 


ma 
one held over rhe Glo ©, and the other held over 


A Cone doth ſomewhat reſemble a Agar. — cir 
where /ope-wiſe is called a Conic 2 = wag 7 


— — — — 
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the other end of the 12 a-clock Line at A, at the 
other end of the Room; by this means you well have 
to points on the Cieling, juſt over your 12 a-ciock 
Line on the Floor, to which 7409 Points on the Ciel. 
ing ſtretch a Line blacked with Lan:b-Black and Oil, 
and holding it faſt at both Ends, (as two Sawyer or 
Garpentersgenerallydoa cuhALKEDLINE)ſtrikethe 
black12a-clockLineontbeCieiing,reprelentedby AC. 


To draw the Equinoctial. 


[3] Make the Angle BOP, equal to the Comple- 
ment ofthe Latitudeof the Place, as ſuppoſe at Orm;- 
ir 36 Deg. 30 Min. which you muſt do by aSvtring, 
held one end to the Glaſs ©, and the other to the 
Geling repreſented by Bo, and applying the Eage 
of your Quadrant, till you find the String and Plum- 
met, cut the Limb at 36 Deg. 30 Min. thro' that 
Point of the 12 a- clock Line; at B the Equinoctial 
Circle muſt paſs, which draw at right Angles to the 
12 a-clock Line AD, and it is a fireight Line as you 
ſee in the Figure: | 


' \ To draw the Tropick of Cancer. 


[4] Then becauſe the Sun's greateſt Height at 12 
at Noon, at Ormskirk is 59 Deg. 59 Min. make the 
Angle De equal thereto by help of your Yadrant 
and String as before: ſo is the Point D, the Point 
in the 12 a-c/ock Line, where the Tropick of Cancer 
mult paſs, which, becauſe it is a leſſer Circle of the 

here, it is not a freight Line but a Curve which 
mult be drawn by helpof Table VI;(that is by hav- 
ing the Sun's height at every Hour the 21ſt of June 
for the Latitude of your Place;) ſo with an even 


hand, you may draw the Tropick of Cancer ann : 
| 5 fs 
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To draw the Tropic of Capricorn. 


[ 5] Becauſe the Sun's eat height at 12 at Noon 
at Ormskirk is 13 Deg. I Min. make the Angle AP 
equal thereto, by help of your Quadrant and String, 
ſo ſhall A be the Paint in the 12 a-clock Hour Line 
on the Cieling where the Tropicł of Capricorn muſt 
paſs, and muſt be drawn by the Table of the Sun's 
Altitude at every Hour, upon the 2 1ſt of Decem- 
ber as above directed, ſo that © Drepreſents the re- 


fleted Ray on the l/onge/t Day; © B, when he is in 


the Eguinoctial, that is C wice a Year, viz. on March 
22d, and September.21it, and © A repreſents the 
reflected Ray on the ſhorteſt Day. 


To draw the Hour Lines. 

| [0] With any convenient opening of your Com- 
paſſes, draw the Semicircle © LM, and divide it in- 
to 12 equal Parts, becauſe 15 Deg. in the Eguinoc- 
tial is equal to one Hour in Time, as by Table III. 

Hence, becauſe the Center of the Dial doth not 
fall in the room, but out of it in the open Air at O, 
for which Reaſon (before the Hour Lines can be 
drawn) you mult find the Angle that each Hour Line 
makes with the 12a-clock Hour Line, their Compie- 
ments are what they make with the Equinactial; 
this is eafily done by Calculation, but becauſel have 
throughout this Treatiſe laid that Method aſide, 
and kept ſtrictly to a Mechanick Method, your beſt 
Way will now be to draw an Horizontal Dial for 


the Latitude of Ormſkirk, which is 53 Deg. 30 Min. 


as, has been taught in Chap. IV. and with your 
Compaſſes and. Line of Chords meaſure the Angles 
that the Hour Lines make with the Meridian, and 
ſet them down as followeth. 2 
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Ting of Chords from the End of the Line at O to 60 


Of the Reflective Dial. Chap. XVI. 
NN Then with your Quadrant lay 
SZ] it to the 12 a- clock Hour Line, 
and make Angles there upon the 
Cieling _ to thoſe in the /e- 
col cond Column; or elſe you may 
lay it to the Equino#tial Line 
— on the Cieling, and make the 
26 Angles of every Hour equal to 
| Al thoſe in the ihird Column of this 
Table, and by the help of your blacked String, as 
before directed, draw the Hour Lines upon the Ciel- 
ing, which ſhall be the true Hour Lines required. 


Another Way ts draw the Hour Lines, 


Or if you think this way foo tedious, when you 
have your Horizontal Dial fitted to your Latitude, 
lace the Center of your Horizonta! Dial in the 
Center of the Glaſs, and fix a Thread in the Center 
of” the Dial; lay the Thread ſtreight over every 
Hour of your Horizontal Dial, faſten it at the other 
fue of theRoom; and ſo transfer them to the Cieling, 
as was ſhewn in drawing the 12 a-clock Line from 
the Floor by help of the Plumb Lines; thus have I 
iven you 72woMethods by which you may draw the 
our Lines on the Cieling, which I leave to the 
judicious Practitioner to make uſe of which he 


biens. | 

Duo nule a Table for drawing the Hour Lines. 
The framing of a Table of the Angles that the 
Hour Lines make with the 12 a-c/ock Hour Line 
and"EgurnoBtal, is made after this manner, vix. 
Su 4 I would meaſure the Angle De in Plate 
9: Ne. 2 Take your Compaſſes and extend on the 


Deg. 


„ S TT. 
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Deg. with that extent ſet one foot in ©, and draw 
the Arch PD; take the ſaid Arch PD in your 
Compaſſes, and apply it to your Line of Ghords, 
and you will find it to contain 59 Deg. 59 Min. 
and ſuch is the Angie D © P. And after the ſame 
manner Is any ue 4 meaſured. 


—— — * 
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CH AP. XVII To make a Refracted Dial. 


FOR this purpoſe you muſt have in readineſs an 
Horizontal Dial for the oy of your Place,” 
and then ſtick up a Pin or Wire, or aſſign any Pomt 
in any hollow Bowl, or Diſh, to ſhew : e Hour, and. 
make that the Center of your Horizontal Dial; ; 
fix upon any Place on the Edges of the Bowl, or 
D:/h, for the 12 a-clock Hour Line, and transfer 
the reſt of the Hour Lines from the Horizontal 
Dial to the Edge of the Bow/; and taking away 
the Horizontal ? Dial, hold up a String from the 


Endof the ſaid Pin faſtened thereto, over the 12 4. 


clock Hour Line equal to the Latitude of your Ha- 
bitation ; and this is done by applying the 12 
your Quadrant to the String, till it cuts the 
tude of Vibe Place upon the Limb thereof. 
Then with a Candle, by bringing the Thread to 
caſt a Shadow on any Hour Point, juſt before marked 
upon the Edge of the Bowl, that Shade in the Bow! 
is the Place to which the true Hour Line mult be 
drawn; and if the Bowl be full of Water, or 
other Liquor, when the Hour Lines are drawn, it 


„Agathe Dial ans fark us bes N 
e . ar ſuch as 8 at 
S "ef 4101 
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will never ſhew the true Hour by the Shadow of 
the Top of the Pin, but when the Bowl is fille 
again with the ſame Liquor. | 


Moe, 7 5 
For more particular Satis faction, ſee my Afr on5my under the Word 
Refrad ian, Vol. I. Page 38. 


CHAP. XVIII. 25 male 4 Globe Dial. | 
1 Plate 10. Fig. * 


THIS Dial is drawn upon a. ſo/id Ball or Globe, 
and ſhews the Hour of the Day without a Stile 
Tbewanner turning round Balls, is well known 
to Workmen; but if a large tone Ballis to be made, 
that cannot be turned becauſe of its Weight. 
© You muſt therefore inthe firſt Place form it glo- 
bular with a Chi/ſel, and then take a wooden or braſs 
Semicircle (as in Fig. 2.) of the ſame Diameter, as 
you defign your Ball (the bigger the better;) this 
being done, turn the Semzcircle about the Ball, and 
take away all the Superfluities with a Rap, until 
the Semicircle every where, and every way, juſt 
touches the Superficies thereof; afterwards make it 
fmooth with a Pumice Stone, or Sex Dog's Fiſh Skin. 


Vor the Circles of the Sphere. 

© The Globe being thus finiſhed, and ſet in your 
Garden upon a Pedeſtal, as Fig. 1, proceed to draw 
thereon the Circles of the Sphere (by help of a Pair 
of ſpberic Compaſſes, or a Semicircle that juſt fits 
the Globe } as AB the Horizon ZN the prime Ver- 
ficad, ſo ſhall Z be your Zenith, and N your _ 
raw 
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Chap.XVIII. Of the Globe Dial. 59 
Draw Ps for the Earth's Axis to any Latitude, as 
ſuppaje that of Dublin 53 Deg. 16 Au. ſo ſhall P 
be the North Fole, and S the South Pole of the 
World. Make Z & equal to BP, and draw & for 
the Equinoctiui, waich qivtde into 24 equab Parte, 
and draw the Hour Circles or Meridians all meet- 
ing in the Po-es of the World. | 

Your Semicirclèe being divided inta 180 Deg. and. 
numbered s you ſee in Fig. 2. mark 23 Deg:29 Min. 
from the Equinottial at & to = and F, and draw 
9s D for the Tropic of Cancer; and F for the Tra- 
pic of Capricorn; alſo from the Poles at Pand 8 mark 
(by help of your Semicircle) 23 Deg. 29 Mem. — 
draw the two Po ar Circles; 12, 12. Laſtly; Dr 
=; for the Ecliptic, and thereon place the 12 Sens 
of the Zodiac, beginning at the Equinoctial, where 
the Ecliptic cuts it with oz at 30 Degrees further, 
place 8, at 30 Degrees from that, n, at 30 De- 
grees more, put , which will be where the Ealip- 
tic cuts the Tropic of Cancer, and fo on, at every 30 
Degrees in the Ecliptic, place the gut in order” 
thus, Km am Hg xx. I have omitted chem in 


the Figure to avoid Confuſion. 


For tbè placing of che Hours. 

The Hours muſt be numbered in the Eguinoctial, 
placing 1g at the Eaſt and Weſt Pants of the Hex 
rixon, and 6,upon. the Meridian. Then becaule one 
half of the Glibe (nearly) is illuminated when, 7 
Sun ſhines, and the other half remains in Dark 
and ſo the Extremity of the Light ſhews the H 


in two oppoſite Places. 
If moreover the different Countries on the Earth's 
Superfictes, as likewiſe the principal Cities were laid 


N . the Globe, according t to their rey Lites: 
tue 
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tha "Weather, it is ſo deſaced, that it 9 much Pains 


60 'Of rhe Croſs Dial, Chap. XIX. 
#udes and tudes, you may diſcover any Mo- 
ment tha Sun ſhines upon the ſame, by the illumi- 
aten Part thereof, what Places on the Earth are 
enkghbtened, and what Places are in Darkneſs. The 
Exerennityofthe Shadow ſhews likewiſe what Places 
the dun is Rifingor Setting at; and what Places 
have ing Days; theſe with many more curious 
Problems are {een at one View, too many to be 
enumerated in this Place. 

«This. Dial is the ug natural ef all others, be- 
eauſe it reſembles he Earth it/elf, and the exact 
manner of tbe Sun's ſbining thereon, 

+ Note, You may draw as many Parallels of De- 
olindtion. upon it as you pleaſe, by the Table of the 
* Declination. Sec Table J. 

Ae if two Wires be put in, one at P and ker 
4 85 and 12 at the Meridian, and the Hours num- 
Berod as you ſee, that Wire at P, will give the Hour 
er e at 8 the Hour) in the 1118 88 


. 16 $: Y 'T 


— 55 XIX. To make a Croſs > Dich, @ Sia 
Fer and a Window Dial. | 


q 4 g "Plate, 10. Fig. "OY 


Ae 7 Dial is that which ſhews the true Hhur 
Day without a Stile, by the Shadow of 
ane Part of the Dial itſelf, appearingupon another 


hereof... 
ra. of 7bic fort of Dials near the'Sourb- 
Vl Cornet of Ae Mort, London's 5 
or 
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"s Excuſe for pre- 


render it letzible, and therefore I defire the Reader 
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Chap. XIX. Of the Croſs Dial. 61 
For the making of this Sort of Dial. 
You need have no regard to the Laritude' of 1b 
Place, for that is to be confidered in the plarixg, and 
not in the making of it. e dee, BOSD LES. 
[1] In order to which, prepare-aPicce of Foador- 
Stone of what Size you pleaſe, and ſhape it in the- 
Form of a Croſs, fo that ab, bc, cd, de, eb, bi," thy 
El, Im, and ma may be all equal: ef, may be'more 
than double to a e: that in London is 25 Inches and 
5 Tenths of an Inch ng from à to /, and à mis 4. 
Inches and 8 Tenths, ef t 5 Inches and 8 Tenths, and. 
the Depth or Thickneſs is 6 Inches, 8 Tenths: This: 
premiſed : e RE AN nd 
[2] SetoneFootof your Compaſles in e, and draw 
the Arch or Quadrant hn, which divide into fix equdi 
Parts, for fix Hours, becauſe it is a Quarter of #Cir« 
cle lay a Ruler from the Center e, and draw eo, ep, 
. [3] Now the Potion of this Dial being ſuch that 
iti End am, muſt face the South, and the upper Pare: 
of it to lie parallel with the Eguinoctial, the Sun at 
12 a-clock will thine juſt along the Line al and m. 
Therefore you muſt place 12 at & and /, then it is 
plain that from 12 to 3 the Shadow of ib Corner a 
will paſs along the Line be; therefore take from the 
Quadrant juft now drawn hn the Diſtance bo, and 
ſet it from x2 to 1. * k 
[AI Take alſo-bp, and ſet from 12 to 2, bg being 
equal to bc, at e place 3, where the Shadbw of the- 
Corner a goes quite off the-Dial at c, or 4"in"thie 
Afternoon;, but then the Shadow of the Corner i, 


: 


ſerving it. h Dial mas placed bere av a Baandary of tht Parifh'yf St. 
Stephen, Coleman -Street, in the memorable Var 1706, and in the fifth 
Nar of the glorious Reign of dur muff gracidus Soweveign Net Anns, when 
eee 
* 5 | 3 85 4 7; oh 


62 Of the Croſs Dial. Chap. XIX. 
will come on the Side hg at 9, or 3 a- clock, where 
place the Figure 33 at g 4, at o 5, and at 56 in the 
very Corner: becauſe at 6 the Sun will ſhine gt 
along-the-Line 1h; place 6 alſo at the, Corner J, be- 
cauſe the Sun at6 ſhin: '$right along the Line I, and 
from 6'till 9-{if it be in a Latitude where the dun 
continues up ſo late at Night) the S of the 
er at & is paſſing along the Line n. 

L] Therefore take in your Con paſſes the D Nance 
bo, and ſet from 6 to 7. a 

(I Take. A, and ſet from 6 to 8 along the Line 
Im; and the Diſtance: 49 is equal to Im; therefore 
at the Corner m, place ꝙ becauſe the Shagow of the 
Corner k. goes off the Line Im at . | 

+47] Then for the Marning Hours the Shadrw of 

the Point o will enter upon the Linea at the Point 

a, juſt at 3 in the Merning; therefore draw Lines 
from . and 8 in the Line In, which let be drawn 
parallel to am, and having placed 3̃ at the Corner a, 

place 4 right againſt 8, 5 againſt 7, ſo will 6 be in 
the Corner b, becauſe at 6 the Sum ſhines juſt. along 
the Line cb. and from 6 till ꝙ the Shadow of the 
Point d is paſſing along the Side g/. 

[8] Therefore having placed 6 in the Corner e, 
drew Lines from the Points pq, parallel to di, nd 
at thoſe Points put the Figures 7, 8, 9, for when the 
Shadow of the Point d comes to 9, the Shadow of 
the Pyint m is at the Point &, and from g to 12 the 
Shadow of m paſſeth along the Line #/, and at 12 
the Shadow of m, is come to J. | 

[9] Therefore take the Diſlances ho, hp, hq, and 
ſet them from/, to 11 and 10, the Diſtance 59 bong 
Jul equal to It, and thus is the Dial finiſhed. 

The Sun as it goes off from one Part of it comes 
en to another Part thereof; ſo that the Time w the 

ay 
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Chap. XIX. Of the Star Dial. 64 


Day may always be found upon. ſome Fart or other 
of it, when the Sun ſhineth. Ou 

The Reaſon why theſe Dials require Thickneh, 
as well as other Dimenſſons, is becauſe being placed 
parallel to the Equinactial, the Sun ſhines uponithe 
upper Face all the Summer, and on the longeſt Day 
is elevated 23 Deg. 29 Min. above the Plane of the 
Dial, and conſeguentiy the Shadow of a will fall at 
Noon in the Line ab, and not in the Point b, but at 
an Angle of 23 Deg. 29 Min. therewith, (that bein 
the Sun's greateſt Veclination on the longeſt Day.) 
And on the ſhorteſt Day the Shadow of « a, will be 
bela the Plane or Line ab, and make an Angie of 
2 23 Deg. 29 Min. 

This Dial is unzverſal, for hen you have made 
one, according to the above Directions, there is no- 
thing to do but to fix it in your Garden, &. by help 
of your Ja drant, to the Elevation of the Equinoc- 
tial, or Complement of the Latitude of your' Habi- 
zation, and to that the Side ab may exactly face the 
South. 

If you would place this Dial in any place midi 


the Polar Circles, you mult then make all the Ends. 


of an equal length, viz. ef, &c. to 463; other- 
wiſe, = Shadow would quit one. Side, before it 
comes on another, as you may the better PR 
by viewing the Figure in M75 X. Fig. 3— 


Of the STAR: DIAL. 


| Plate K. 
Abit an Eguinactial Dial, n the Form of 
a Kar, having eight Rays or Points, but no-Stile, 


the X page of the Ends of che Roys (being per- 
pendicular 
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64 Of the Star Dial. Chap. XIX. 
pendicular to the Surface of the Dial) performing 
the Office of the Stile in a common Equinoftial Dial, 
by caſting their Shadows on the Sides of the Rays 
WW 

The only Dial we have ſeen of this kind is of the 
fallowing Dimentions. The Radius of the outer ima- 
ginary Circle PS (Plate XB. Fig. 2.) is 7 Inches, and 
that of the inner Circle Px, 2 Inches and 1 quarter; 
and the Thickneſs of it 2 Inches and a half. But in 
order to aſſiſt the Reader's Imagination in forming's 


true Idea of this Dial, we have given a perbective 


View. of it on Plate XB Fig 1. in which the Hour 
Lanes on theRays' SN LIG are diſtinctly ſeen; and 


theſameis to be underſtood of the other Rays, whoſe 


Sides cannot be ſeen in this View. Note, the ſame 
Rays in both fagures are marked with ſameLetters. 
The Conſtructian of this Dial is the /ame with 
that of the Eguinactial Dial, explained in Chap. III. 
Page 15. The only Difference being, that inſtead of 
one Stile, which is there placed in the Center of the 
Dial, the End of each Ray performs the Office of 4 
Stile, and therefore the whole is properly a Compo- 


Aion of eight Dials; ſome of theſe Stiles ſhew one 


bur, and ſome another. Thus the Stile, or End of 
the Ray 8, will, in the Morning, caſt its Shadow on 
the Srde of tbe Ray A, and there ſhew'the Hours 
8, 9, to, 11; at Noon it will caſt zo Shadow; but 
in the Aſternoon its Shadow will be projected on the 
Side of N, and ſhew the Hours 1, 2, 3, 4. The Stile 
or End of the Ray A, will, by caſting its Shadow 


2 the fide of C, ſhew the Hours 11, 12, 1, 2. 
three 


it will caſt zo ſhadow; but afterwards its 
Shadow will be projected on the de of S, and there 
ſhew the Hours 4, 5, 6, 7. The. ſame is to be un- 
33 der ſtood 
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Chap. XIX. Oy zhe Star Dial. 

derſtood of the reſt of the Rays, and is NOM. 
plain from the Figure. For as the eight Rays are 1 
equal Ditances from each other, they face the Eg 
principal Points of the Compaſs. That is, the Ray 

S faces the South, A the South-WVeft, C the Weſt] 
the Nortb- met, G the North, I the North-"'Eaft,L, 
the Eaft, and N the South-E2ft. And as the Sun is, 
with regard to the Equinodtial, direct Sout, at 
Noon, South-Weſt at three, Weſt at fix, 70 ef 
at nine, North at midnight, North-Eaſt al at three in 
the Morning, Eaſt at fix, and South-Eaft, at nine; 
theteforethe Rays reſpecting thoſe Points, will then 
caſt no Shadow. That is, the Ray L at fox i in the 
Morning will caſt no Shadow, rey. Sidet of the Ra 
being at that Time Ty yo illuminated. The ſatis 
is to be underſtood of all the reſt. 


In order to confirat# this Dial, divide ths" Ste | 


Circle 8, C, G, L, (Plate X. B. Fig into eig ht equ 
_ and having Jeſcribeda ſinall contehtticCitete 
H — gbr Rays, A, C, E, G, I, L, N, as you 
ſee in the e Then make choice of one of the 
Rays to face the South, which in the Figure is that 
marked 8. On 8, the Point of this Ray, with the 
Radius of your Line of Chords deſcribe aCirele; as 
agbf; then will S @ be the meridian Line. From 
a ſet off 15 Degrees both ways towards 6, and alſo: 
from 3 to c from c to d, and from d to e. From 8, 
through 6, c, de, draw Lines both ways, till theyeut+ 


the Sides 


ward of the Meridian Line, will be 8, 9,10, 1 and 
thoſe on N, being to the Eaſtward 71 it, 1, 2, 3. 4. 


The very fame Method muſt be pùrſued with Te r _ 


to the reſt of the Rays; —— that all 


Meridian Lines mult Pele to the-firſt, 8 . 


Thus 


4 of the next Rays A and N, which will give 
the Eur Lines: Thoſe on A, becauſe to the Weſt- 


66 Of the Window Dial. Chap. XIX. 
Thus AB is the Meridian Line of A, CD of C, EF 
of E, GH of G, IK of I, LM of L, and NO of N. 

Having thus found the Places of all the Hour Lines 
on the Projection, transfer them tothe carreſpondent 

Rays of the real Dial, and draw Lines perpendicular 

to the Surface, or parallel to the Ends of the Rays, 

which will be the Hlaur Lines required as you ſee in 

the Perſpective Viewof the Dial on Plate X. B. Fig. 1. 

Having thus trangfer d the Hour Lines from the 

Prajection to your Dial, nothing remains but to fix 

it in a true Poſition. That is, to fix it fo, that its 

Surface be parallel to the Equinottial, and the Ray 

8 paint direftly to the South, or to the Sun when 

be is in the Meridian. This Poſition is the fame with 

that of the Equinoctial Dial, deſcribed in Chap. III. 

Page 15, where the Reader will find ſufficient In- 

ſtructions for this Purpoſe. | 

Thus having in e Work ſhewn how 
to make all manner of uſeful Dials, I think it only 
remains now to ſhe w ho“. ,?t; 1 

To make a WINDOW Dial. 
By this Dial, you may know. the Hour of the 
Day tho' the Sun doth not ſhine out bright,” but 
appears ever ſo little thro” the Clouds: And fa you 
may in the Night by the Stars, and Moon. 
If your Window face any Point of the Compaſs 
brat the South is beſt) then find its Dec/nation, as 
s been taught in Chap. X. then procure a large 

Sheet of thick writing Paper, and thereon make the 
Draught of your Dial (as taught in Chap. XI.) which 
done, either with Wax or a few ſmall Nazls, faſten 
your Paper Draught to the Plane (which I ſuppoſe 
to be made ready for that Purpoſe) upon whichy60 
deſign to draw the Dial. Having placed the Center 
ofyourPaperDial in the very Place where youdeſign 


Chap. XIX. Of the Window Dial. 67 


to fix the & ile in the Plane, there faſten a String, and 
with this Hering (or a Ruler ) transfer the Hours and 
2uartersfrom your Paper DraughtupontheWindow. 
And this you will find to bea very eaſy, expeditious, 
and exact Way of drawing the Hour Lines and Quar- 
ters upon any Plane whatſoever. Then get an Ton 
Rod about the Thickneſsof your Hour Lines, and nail 
it to the Window Frame exa&#hy in that Place where 
the Center of your Paper Draught was placed, and ſet 
it to the Latitudeofyour Placebyhelpof your Quadrant 
which is done by putting that Eage of it to the otile 
wherein the Sights are, and raiſing the Stilehigheror 
lower till the Thread cuts be Limb in theDegreeofthe 
Latitude of your Place; and there faſten ĩtatrigt Au- 
gles over 45 "Subſtile Line. | 
Youmay putFigures(or anyMarks for your own 
Information)tothe Hour Lines, and thusis your Dial 
finiſhed: and, how pleaſantthis will be, to fit in your 
Houſe, &c. to ſee the Time of the Day that the Sun 
ſhines upon the Window, will beſt appear from the 
Dial when thus made: ſince at anytime when you can 
ſee the Sun juſt tro the Cloudsyou may then tell the 
Hour of the Day as well as if it ſhone ever /o bright ; 
for look thro the Window, and take theStile between 
your Eye end the Sun, and at the ſame Time you'll ſee 
the Hour where the Seile hade will fall upon the 
Window, and thatisthetrueHourofthe Day. A, in 
the night you may do the ſame by anyknown Star, by 
firſt Knowing the Time the Star will be upon the 
Meridianor South, and as muchas it wants of theSputh 
bytheDial/u&/trafedfrom theT imeofSouthing,gives 
the rrue Hour of theNight,burtif it bepa/t the ou by 
theDial,addſo much to theTimeofSouthing,andyou 
havetheTime of the Night. The ſame Method ĩs to be 


uled for the Time of the Night by the Moon. 


This Method of transferring the Hour Lines from your paper drang bt. 
is what you may uſe in making of any Dia}, which I recommend as 


being moſt practicable. 
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TABLE-L 


{ A TABLE of the Sun's Declination exactly calculated * a, 
Dialling) pil ſ 


Year hich (for t 
* For th t 7 Age vibe 5 by 6 1 Pes 


"6 1 Au Sept. | Ob. 
9 N D. *M. p. M A *%s 
23 Nos 8 Noz 8 N15 3815 


at 42 g 


23 041'7 47] 7 54) 3 38 
: 5 14 — 
22 54]17 15] 7 10 4 24 


22 49116 59 6 47] 4 48/15 46122 26 

5 16 4 , Eibe 61 , 

22...37116 26 031 5 34% 22 40 
| 16. 4022 4 


22 0815 17/4 32] 7 os 
22 ot 59 4 09 7 28 
21 51/4 400 3 4667 51 


bt | 
— 
o\ 
O 
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43017 14122. 458 


5118 . 3423 19 


fe 
Novem. 12 Decemb. 
M. ID. M. D. M 

—— 


14S 31218 53 
+4 50022 02 
175 091022 IO 
15 28022 18 


22 33 


18 57122. 53 


17 1123 03. 
17 47123: 08} 
18 04]23 12 
18 19023 16 


18 4923 224 
19 0423 244 
10123 26 n 
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* 
EXPLANATION and * 
Of the foregoing 


'T . 


1 IS Table ſhews you the Sun's Declination * 
every Day at Noon, and is exactly calculated 


to theYear 1764 to the Meridian of London, which 
will ſerve for this Age near enough for any Purpoſe 
in Dialling. 

Note, D ſtands for Degrees, M for Minutes, N 
for North Declination, and S for South. 


"Joi is of good uſe to find the Latitude of the Place | 
of your Habitation : this may be done by taking 
the height of the Sun at Moon with your Quadrant: 
and if — Sun's Declination be South, ADD it to the 
Altitude or Height at Noon, but if it be North 
SUBSTRACT : the Sum or Difference is the beight 
of the Eguinoctial or Complement of the Latitude in 
the Nortben Hemiſphere, but in the Weder uſe 


the contrary Titles. 


®* The Declination of the Sun, is his Difance from the Equino#ial, and 
in all Things of this kind the Sus is ſuppoſed to move parallel to the 
 Equine8ial all that Day, and tho? it does not ſo in fact, yet it ſerves in 
Dialling near enzugh the Truth; and this Nau never exceeds 


* * as appears by the Table. 


; — | 


The Explanation and Uſe, &c. 71 


Example. 


Admit you are at a certain Place in the North of 


England, &c. and upon the 14th of February you 
obſerve the Sun's height at Noon with your Qua- 
drant to be 22 Deg. 37 Min. what is the Latitude 


of Obſervation? 


Operation, 
Dee. Mir. 
To the Sun's Altitude obſerved  — — — — 22 37 
Ad the Sun's Deelination s. — — — 12 56 


Sum is the bright of tbe Equinoial— = — — 35 33 
Subſtrats it from - Duadrant or — — — — | 


The Latitude of the Place North iv — — — $54 27 
Example 2. 


From the Sun's Altitude obſerved a * 2 
Sabſirat the Sun's Declination North — 99 — — 10 53 


Remains the Complement of the Latitude — _ — — 33 58 
SubſiraR from a Quadrant or — H— — — 


Remains the Latitude North — — — — 36 


a ABLE II. 


A TABLE of the Equation of Time for Regulating Peadulum | 


Clocks and Watches by a Sun Dial, 


" an.” Fzs. Mas. Ara. Mar Jun 
M. Su. * S. M. SIM. 8. [W. 
6114 1ſt 484 is 82 4 
3 344 2017S + | 3001.3 43] 3 2 38 
2 Ra „ 7102" s 26/3 "ol 
& 30014 32112 23 93 2 19 
5714 37/11 5552 (49/3 2 9 
24/144 4ijin qiſ2 30 3 1 
8 5014 44001 26] 2 < 13] 3 1 48 
— 16114 4711 In" 55/3 12 37 
S» 4 4680 56 38 3 1 E. 26 
6114 4910 40 21] 3 1 I 
30114 490% 240. 41 1 2 
59 f £452 £ 78 1 4 J 8 5 
22% fag f goo 8 31 f 4% © 38 
44/14 & 4% f. 35% S 16] 4 8 $jo 2 2 
514 419 16 0 „ 11 4 510 * 13 
= Jr = 14 37]8 35 144 Jy oe! 
ed; J. | I * 
11710 46114 33] 8 40] o 4 29 4 8 0 12 
J 118m 419 SET Jo ge 
Aer 24114 220 8 8 4/0 f. 5/4 5 oo = 38 
© "J2bj11 42114 1517 461 13 * jo > 
2711 — 001% yo 1 2 _— "55 I z 
ſez 15114 of 7 gg 18 373 51 8 16 
3 30% $21.6 50 43 47]1 8 29 
24/1 4513 43% 32 838 3 42]1 > 42 
25 59113 316 132 123 371 SS 
[2613 n2je3 220 34 2303 32 7 
27 24113 125 35} 2 3313 25] 2 
7 13 of 5 1612 - 43] 3 gon ® $32 
9 1G 4 5712 521 3 112 
ost 5444 39] 3 of: 3 2's 5 
. OE... [2 ” EY 


55 | 114 | — 


93 


6 


n 
A TABLE of the Equation «f Time for Regulating ; Fendulpm 
Clocks and Watches hy a Sun Dual. I * 
err ö | Tar, D 
SM. $M. s. M. SIM S. M. s. M. 5 
— | 
10 3 Sls 460 n18jo 23116 1316 394: 
2|3 195 4:0 f 300 42 16 1310 9 
313 85 8] 2 51 s 25 4 
41 "a > 33] 1 & 14þ 1 1816 124 9 20 
is Wes T7 WES a 2441 365 no 8 53 
6 4 2] 5 22] 1 54111 53116 8:3 29 
71 4 I2] 5 1512 8 14112 10116 4 8 
81 4 225 82 342 2716 97 
t 8 4 = 84%/ 4366 42 
10 4 40] 4 5?) 3 1442 58 48 
1. * 5+ 3 393 : e 
1214 3 „ 343. 5% 8 s 3 30 5 
113 5 8 444 24] 4 fel S 4% © ls. 
1% 5 K 4 % 973 © 561g 8 284 
pS1S 7 214 $6: 91's 4 
6 5 „ 2% ge noſis 2% 653 5 
Rs 8 913 3 $ 4 3 334 8 40 8 
185 23032 # 8 4 8 5 
19 5 8 39 3 12] 6 221 56014 J 162 2 2 
2005 43/2 6 TH 2 8 5 
ai 46/2 4% 3]'s 15,1 46/1 © ze 
22] 5 22 81 7 24% 24½3 zoo Fe 
45 * 3 5 1517 is _ 32113 1310 „2 
245 53] 2 2 is 41; the . 
P4558 8 2% 4612 38] 4c 
26 55]n 28/8 axis aft 
27] 5 $51" S 11} 9 1k 5811 
28] 3 $$ 2 - 2 . . 
19 6 Ol 
[55 i F % ' is ge 
ils 49 8 "0 i 8 * 


— — —. — — 
Jn — — — 
== ——_—_ — — bo 
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T AB L E. 


| Tu is a Table of Equation of Time, that is, 
it ſhews you what the Sun gains or laſes of the 
Pendulum Clockevery D ; forthe PendulumGClock 
keeps equal Time all the Year round, tho' the Sun 
doth not do fo, but is very unequal in its Motion, 
fomtimes too faſt, and at other Times too flow, as 
the Table plainly ſhews; ſo that if at any Time you 
want to ſet your Clack or Watch by your Sun-Dial 
ou muſt look into this Table, and obſerve what 
the Equation 1 is on that Day, and ſet it accordingly, 
ſo many Minutes and Seconds, faſter or flower, as you 
ſee the Clock is 700 faft or too flow for che Sun. 


For Inftance,| January. 14 at Noon, F ſee the 
Check i is 9 Min. 44 Seconds toofaft for the Sun, &c. 
45 the Clock ſhould be ſet — 44 _ 
Jafter than a Sun Dial., | ; 


: 


On May the roth, at Noon the Clock is 3 Min. 
Seconds, tbo flow; therefore when it is 7weve 
ya Sun Dial, the Clock muſt be ſet to 36 Min. f 


Seconds after Ritnes; 
TABLE 


TABLE Ill. 


A TABLE for converting Hours and Minutes of Time in 
Degrees and Minutes of the Eguinoctia! ; and ſor thet 

ing of Degrees add Minutes of 

and Minutes of Time. 


the Equinodial into Hour: 


Urn- 


| 


Be 2 * 
+ 
Un 


Sun 


H o©o 


L 
. 


© | aww 
— 
N 
O 


| o 0 f 0 
11 7 i ! / 
I 1 I o 
i] 0 15.215 
21 © 3 929 5 
3 O 150023 5 | 
4 I P24 
5] 1 15/25 
66 1 361126 6 
1 4527] 6 
8| 2 912%|.7 
7 


7 3 rar _ 


Exr.anamION and Us: 


"of 8 Ol che foregoing SF 


IS Table ee . to convert Time into 
Motion, and Motion into Time; as ſuppoſe I had 
5 Hours 14 Min. 29 Seconds to be turned into Pe- 
grees and Minutes of the Eguinoctial, i. e. into Mo- 
con the Operation ſtands thus. 1 


E = PMs. 
8 Har 75 © © 
| [EY 


— — - 


1 = 5 3 5 © 
N CA: 


The aw — — — — 78 22 ae 


Aan, ſuppoſe I would turn 78 Deg. 22 Min. 
15 Seconds i into Time, then the work will ſtand thus, 


| | „ I. M. 8. 
5 75 == © © 
rr a 3. 
_ Minutes 15 © 1 © þ add 
Mitutes 7 = © 128] _ 
Seconds 15 = © © 1 ; | 
} p — 1 ; 
„ OS. Y HE { 


N. B. There being the ſame Number, either of Minter, Siconds ar 
Thirds'in an Hour, as there are Minutes, Second: or Wir in a Degree; 
therefore the Head of each Column in the e is marked with 
different CharaQters, that the ſame Colums might ſerve for ei tber, 
againſt 12 in the third Column (marked at the Top with 7. /I, 5 
ſtands 3. o. in the Furth Column, and ſignifies either 3 Degrees, 3 
Minutes, or 3 Second: according as the f, ſignified either * — 
12 Setandt, or 12 Wirdi, and the ſame is to underſtood of the reſt. 


TABLE 


_ TT 


_TaA BEET, \ 
7A TABLE of Meridtomal Angles, ſhewing the Degree: of 24 
4 each Hour Line from 12 a-clock, upon all Horizontal and} & 
of North and South Bredt Dire Reining and Indining Dial) of, 
from the Equini#ial to the Polen. 5 
4 IX I enn een er bt 
2 2 - * 5 | | 4 
ID. M. D. MD. M.. f 

© 0©0 © oo o 0 5005 
o 16 0 34] 1 3. . nl. 
o: 32] $*1-: 9] 2 7. g 
o 481 44/3 11 J 

441 562 194 14 0 86þ 

i 20] 2 524 5818 35118 

1 363 27 5 5819 1621 
De $21 4'f - 3 -$7]Þ1 _ 55124 

2 84 '37]7 55113. . -33ſ27 

2 235 9s 54]15 20130 
ef 2- 49] 5 439 - 51116 , 44132 
112 $556 Inho 48118 1735 
13 1106 sin 45/09 4037 
1313 271 7 24% '4iſz2t 17140 > 
14] 3 43 7 5713 362 44042 ** 
1813 58 s 3014 3i]24 | 944 2 
l 4 1339 4118 25 5 31145 a 
1944 29} 9 351 2612 5247 27% 
181 4 4410 877 | 90 
19+ 59% © 39118 go 
200 5 1441T 10118 90 
r ere 90 
22} 5 44112 1220 y 90 
A 59-20 4321 2934 50 
2 1413 13 22 90 

6 28013 43] 22 

6. 4% f 

6, 561140 > 41/24 

7 1015 1 25 

7 2415 q 2 

7 380160 28 | 


: TABLE IV... Li 
A TABLE of Meridien! Angier, ſhewing the Degrees of 
; each Hour Line from 12 boy 473 upon all Horizontal and 


' Northand Sourh Eroct Direct Reclining and Inclining Diats, 
from the EquinoFia/ to the Poles. 


Fix Tx Tee ava Tut N vi 


Duin unos 


| 
— 


— —  — —— e ˙ — — 


37 50/16 3427 15141 
Is 57 127 55142 
31 8 19117 27128 3414 
8 3177 54129 13 
e 50 
36] 8 57118 4930 1 
719 10g 931 4 
38] 9' 2219 3431 37146 
919 34119 5832 11147 
9 45120 21132 44/48 


41] 37% 44033 1648. 
42/0 tor 7133 49149 
4% 22j2r 2934 18049 
44%½ 32121 51034 1766 
45110” 44/22 12135 !, Who! 


10 5422 33135” 4451 
1 522 333 1. f 
Kart 18023 1336 37/52 
4911 25123 3337 352 
sohn 35/23 5237 28033 


511 45124” 9137 54453 
52 55/24 27/38 150/53 
5A $124 452 37/1 
54112” 13½5 2638 58054 
55 222/25" ' 18 39 1954 


* — — 


50% 32285 3439 4055 
157102 40% 3039 * gojss 
1552" 4/6 go 10 
50% 56026 20% * 36156 
1 143 26 2460 54156 | 


TABLE IV. 


A Table of Meridional 
Hoxr Line from 12 « 
and South Erect Direct Reclining 


les hewing the Degrees of each 
4, upon all Horizonte! and North 
and zclizing Dials, from 


the Equizotal to the Poles. 
| IVI LVF VIE 


5 
60ltz 46/27 4 


43173 oJ 
7113 $5127 5473 43 
8913 57128 5173 Q&2 
59114 3128 16173 5990 E 
70114 773 2647 4 5 © 
71114 -13]z28 3594 100 - d; 
7214 1328 5474 21 1 
73]14 22528 $474 20 | = 
74114 27129 00974 2519@ I 
75114 30/29 74/4 30 1 
76114 33/29 15174 3 © 
77]14 37.29 2217+ 37 © 
7814 4129 2771 - 4930 f 
19114 4429 327 44 " © 
80% 47 29 59 , 37]4 %%% - of 
ox | ces Bl Ano — — h 
114 49/29 37159 14 * 5 
1 51/29 40% %, Si of &:; 
114. $009: - 44159 4714 5390 0 74... 
844 5 459 *' 5174 55 %o © of 
4 5 5359 . $4174: 570% 0 © 
11 5 55 ++ 9 55174 5830. 
56644 59 $614 $890 
5 fl 90 . 1 — | 7005 59900 
4. 5929 91/4 $999 
14h he Dn. 00175 2 - 


rr = 71 
1 * a 
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ee 


Tas: is a Table of Meridional Angles; the firſt 
Columm is the Latitude, which ſerves for an Ho- 
rizontal Dial, and the 4% Columm is the Comple- 

ment of the Latitude, and is for making Errct Direct 
SOUTH or Nox TH Dials, and are thus to be uſed: 


> Suppoſe i in the Latitude of 5 3 Deg. I would 
Dial * and alſo an Erect Direct South 


u - Firſt; Por the Horizontal Dial. 
See Plate 3. Fig. 2. 
Now (altho' this be projected for a bigher Lads 


tude, yet it may ſerve our Turn here well enoughto 
ſhew how to uſe the Table:) I look into the Table, 


and find againſt 53 Deg. and —_ 11 and 1a-clock' 


12 Deg. 5 Min. Take this 12 5 Min. in your 
— that you dra - 


Compaſſes( from the Line of C 
the Quadrant AB by) and ſet one foot in the Me- 
ridian CA, and turning the other each Way, it ſhall 


give the Points where the Hour Lines of 1 and 11 
muſt paſs; under 10 and 2, and againſt the me 


Latitude 53, 1 find 24 Deg. 43 Min. which take 


fromthe Lane of Chords, and Feet each Way from the 
Meridian 


Chap. XIX. The Explanation and Ufe, Sc. 81 

Meridian as before, and it gives the 10 and 2 à4- 
clock Hour Lines. For the Hours ꝗ and 3 you maſt 
taze 38 Deg. 37 Min. for 8 and 4 a-cloci, you 
muſt ſet 54 Deg. 12 Min. and for 5 and 7 ſet 71 
Deg. 28 Min. the Chord of go gives ** 6 a- clock 
— Line, and ſo by drawing Hour Lines from the 
Center thro' theſe Points, thus ſet off in the Arch 
AB, are the true Hour Lines . —— 


| 
Secondly, For the Ere& Dire South Dial. 


g 


See Plate 4. Fig. 2. | 


Seppelt I would make an Erett Direſ South Dial 
for the Latitude of 53 Deg. the Work in this is the 
very ſame as I have thewn in the Horizontal Dial; 
only here you muſt ſeek your Latitude in the 14 
Column on the r:ght Hand, or its Complement on 
the/eft Hand; and againſt either, for i ahdre-clock, 
9 Deg. 10 Min. for 10 and 2, 19 Deg. 9 Min. are 
to be ſet off from the Meridian by Jour Line of 
Chords; tor 9 and 3 a-clock are 31 2 Min. 
for 8 and 4 a- clock are 46 Deg. 12 Min for 7 and 8 
a- clock are 66 Deg. 10 Min. and for 6 Ks 
are go, and thus for any Latitude of 
an Horizontal and South Direct Dial may de e 
ditiouſly made by help of this 7 able w * 727 
of Chords. go hh 


| * 
What he back faid of & South Erect Dial! is 
uſo applicable to the North, and. therefore needs 


0 Example. 8 51 | 
j ( [. — | 9 
| ä ts: 


1 W TABLE 


at. 8 Alt. tc. Di 


TABLE V. 


TABLE of the Three Requifites in Dial-| 
ing. ſhewing the Subſtile's Diftance from the 
Meridian, the Stile's Height, and the Inclina- 


| Subſtile's Diſtance 
from the Meridian. 


Inclination of Me- 
ridians. 


_ __ * — 


TABLE V. 


tion of Meridians for the Latitude of London, 
anſwerable to the ſeveral Degrees of Declina- 
tion of your Plane. N. B. How to find theſe 
quifitesfor any other Place, is ſnewn inChap.XI 


* Dies [ern] banda at dl 
. ..- | Subſtile's Diſtance |STILE%| Inclination of Me- 
1 | from the Meridias. Height, ane. 
Degrees. | Degrees. Minutes. Deg. Min.] Degrees. Minutes, 
20 19 "12 34 * 31 56 
27 19 380 132 4d 23 4 
28 „„ 3$ 2 
29 „ £0 og 33 19 
30 21 40. 32 37 6 25 
37 7 1s in ol 37 af 
32 22 . 50 [as cal 38, g6 
33 2g. 5 ju» 2 ee 
34 23 59 31 14] 49 46 
75 24 31 10 400-242 
30 57. & 336 445 46 0 
37 26. 25 29 48 43 35 
38 26 4 fi 22] 44 58 
39 26 35 28 56] 45 59 
40 — ES 
41 r 
. 1 27 33 49 1 
43 „ any 
44 0; 59-8 26 20+ 
45 22 21 26 7 51 . 
46 29 40 a 37] 32 55 
47 | 30 11 25 7 53 53 
48 30 35 24 380 54 50 
31 21 [23 35 6 42 


- 
1 — — — — V —2ͤ _ - -— — — 
+ -- 4 — 


— —— — — — <4 


7 


— 
— ˙— x —ů — 2 — — 


— 


— „44 


34 


— 


— 


— — — 


8 


1 ier. 
2 — — | 
A.TABLE of the Three Requifites in Dial- 
ung. ſhewing the Sub/tile's Diftarce from the 
Meridian, the Stile's Height, and the Inclina- 
F n | 
Subftile's .Diftance |[STILE's| Inclination of .. 
ion, | from the Meridian. | Height. ridians. 
B 2 
Degrees. Minutes. Deg. Min. Degrees. Minutes. 5 
— 8 PN | 5 "I" 8 * 2 ö 
ts % e g . 4:57; 38 
32 5 f 32], 58 33 
32 26 22 ol 59 "28 | 
32 46 21 28 60 23 | 
: 931; 0 2&6. 6x a7 þ 
33: 24 20 22 62: 10 |. 
33 42 N 63 4 } 
 o fr 63 57 | 
3 12 f. 42], 64! 49 
$24; 33 _1115- &:. 65} 47 
34 47+ 7 34 % 33 
36}; 8% J IA 67; 24 
35. 18 6 25] 68 16 
oF4 33 + 119-54. 699 7. 
S351 45 +195 151. : 69f 57. 
36 1% [4 [ 71 38 
36 25 13 29] 72 27 
36 36 12 53] 73, 26 
| „ % 218. 74; £ 
| MN 1 FE 1 
% — — — — we * — 


—_— * 


| TABLE v. 


tion of Meridians for-the-Latituds-of 
anſwerable to the ſeveral Degrees of Declina- 
tion of your Plaue. N. B. How to find theſe Re- 
| qguifitestor any ether Place, is ſhewninChap. XI. 


Subſti'e's Diſtance STILE% Inclination of Me- 
| Declination. | from the Meridian. Height. ridians. 
44d $5.0 Ho. P, 2 q IA | 

v | 
Degrees. | Degrees. Minutes. Deg Min.] Degrees. Minutes, 

%%% 630007 2 INES 
| 3 | 373 r 1 

73 37 15 10 29 
33 37 24 9 53 
| 75 37 32 9 10 
8 37 „40 | © 4 
T--- 27 37, 4..1r*.. 

79 37 53 M7 
9 e N 
Na 0 38 4 6 +5 

$5 30 9 5 3 T 
1 82 38 11 4 37 
Eis 38 17 [4 20 1 
1 84 38 21 3 44 4 
q 85 e 4 
0 80 38 20 [22 | 

87 38 28 1 
| 88 20-20 l 
4 8g 38 29 0 

90 38 30 0 
8 


— 
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Of the foregoing 


* A * L k. 


AsTLx, The Table of the Three Requifites 

in Dialling is explained in Chap. XI. where I 

' 1 8 ſhewn how to find the Sub/tile's Difance from 
the Meridian, the Stile's height, and the Inclination 


Meridiant for Latitude 53 Deg. 22 Min. and the 


Planes Declination 21 Deg. 10 Min. Weft, which 
ſerve as a ffandin 2 26 other Latitude 
en W 


? — 


87 


_ a 


A TABLE ſhewing the Sun's Altitude every 
| Hour and Quarter of the Day, at his Entrance 
into the 12 Signs of the Zodiack for the Latitude 
of London 51 Deg. 32 Min. North. 
N. B. This Table is uſeful in drawing refle#ive Dials. 


49 $8 
49 $2 
49 32 
$7 221% 57 
43 10 
” 36 
* 
44 40 
43 01 
41 $2 
39 37 
E 


1 
33 57 


31 49 
[20 40 


27 18 


* 

— 
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[OSS FECL GE If TIER ; 

. hen "1" | 
"HHS T able Gunny the: Saur 2 or Anl. 
dude at every Hour and Quarter of the Day, 

for the Latitude of Landon, and is uſeful in drawing 
Linærupon your Quadrant, * and alſe for draw- 

ing the: Hour Lines upon the Cielingot your Room 

a Kid tue Dial, and by, your 0 Frant you 


e Sun's Altatuge at any Ti ime of the Day, 
may fs you are, by holding your Quadrant ap and 


| 8 throu ahches ff at she Sag, and ibe bread 


will cue the Lung or Arrb of the ng in tho 
of the Sun's height at that Time and Place; 

nutes muſt be gueſſed at, becauſe every De- 
ing ſu ppoſed to be divided into oo e 7 
led Minutes, and thoſe Divifions called | Degrees 
mall, it is impoflible they ſhould be 
livided-into Minutes or 60 equal-Parts, 1 that; 
the Thread cuts a Qyarter ofa Degrea, then call th 
Minutes 1 5 fir cuts on: Third of a Degree, call the 
5 Minutes, if a b, 301 If to. 7. . | 
> Wis then the Minuttsare 45, &4..andthus.you 

e the Height of the 2 and Stars. And 
1 may make the An oy | 
your e, or any dther . 


regten, 


1 


Chap. xx. Of the Uſe of the Scales in Plate. 89 


CHAP, LL Shewins the t Uſe o the Scales 


in Place. n 

5 FOE Is 112, 
IN Prob. 9, 10, 11, ad 12; T have {hewt' Mt 

make the Scales in Plate II. and in Chap. XVI. 
Page 56, I have ſhewn how to He the Lineo -hords, 
in meaſuring of any right lined Angles: The — 
of Hours and Latitudes are general for prièkin 
all Dials with Centers, as th the Horizontal, Seth 
Direct: Kc. as for a 
1 ret bur de 


+ 15. 10 e k , ay WOT: 18 9 es 
Let) itbe required to drawa Dial upon an Hori2z0n-" 
talPlanetor the aa 51 Deg. 32 Min. 
A1 * obs WO 4 15 2 5 2 


Ser Plate TA Fig. By of v2 act vol 


"ie the Hour Lines end, vile $ (ag 


Draw o for the-Meridian, or Hour Line of RY 
. ng crofs it*#t right Angles in- C, with AB; heh 
from the Scale of Latitudes, ſet off CAand CB each. 
equal to 51 "Deg. 32 Min. forthe &i height. Theh 
(fake che scale f Six Houfs in 56 f Sosa 
and ſetdt from A to D!'#iw N H And BD: 2 
the Lines AD and BD # the Scale” Fe" Hour? ts 
dieidech and Chr thoſel Hf dra Lines tothe 
Center E, Which thall bethe trad How" Eiper og 
| which 2.0 bag ts be a ſRedoneth 
e Dial. 
This is a very tes a0 ealy way to deſcribe the 
+ Hour Linti on any Flane. Ar 1 TIA»? 
Lern har we ena 97 54 1 afl | | aid *. 11 #2 
«x 11 TENT 11 21 5 99] Lo 52 AU Anrede L118 | 


10 


vw bt 
*Y 
* 


90 | Of the Uſe of the Scales in Plate IT. Ch. xx. 
RS 7. the Stile. 


Take CA in your Compaſſes, and ſet from D to 
E, draw CE for the Stile, which muſt ſtand perpen- 
Acular upon the Line CD, and fo is your Dial com- 
pleatly finiſhed. 
Ever remember to make an Allowance for the 
Thickneſs of the Stile in all Dials, as I have cautioned 
you betore. 


| An Example. 
Of a North and South Erect Direct Dial for Pen- 
zanceinCornwal/,wholeLatitudeis 5oDeg.8 Min. N. 


See Plate 11. Fig. 2. 


This Dial is made the very ſame Way as Ihave juſt 
now ſhewn in the Horizontal Dial, only inſtead of 
taking the Latitude from the Scale of Latitudes,you 
— 7 in this Dial take the Complement of the 
Latitude of the Place, viz. 39Deg. 2 Min. and ſet 

it from C to A, and B, which is Stile's beigbt. 


Far the Hour Lines of the South and North Diali. 


| Take the Scale of for Hours, and ſet from A to 

D, draw AD and BD, then take in your Compaſſes 

each Hour ſeverally from the Scale of fix Hours, 

and-mark them off in the Lines AD and BD; (bro 

thoſt Points, draw Lines from the Center C, and they 
| ſhall be the #rae Hour Lines required. 


For the Stile. 

Set A C from D to E, and continue it beyond the 
Center C, which ſhall be the Stiles for the North 
und South Dial, as you ſee dpne in the Dials. = 

y 


TR, — 


4 * „ 


Ras Dad ave made — un Plate - 
Plat u | AHorizonthl Dia! 4 Fig 1 


8 _AnZreaVorth and SouthDial , 


* 
- 
: * 4 * — — * 
* * 
f A on 4 
% f | i f 
| | : - EY 
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By the Scale of Inclinations is known in erect 
Decliners, where the ſubſtilar Line will fall; which 
muſt always be on the contrary Side the Meridian 
Line or Hour Line of 12; that is, if the Plane de- 
clines We/tward the ſubiſtilar Line muſt ſtand on the 
Eaſt fide, but if the Plane declines Eaftward, then 
the /ub/tilar Line muſt be placed on the Weſt-fid 
the Meridian: and if the Inclination of Meridian: 
be /z/s than 15 Deg. the ſubſtilar Line will fall be- 
tween 11 and 12,0r between 12 and 1 a-clock, ac- 
cording to which Point of the Heavens the Plane 
declines: if the Inclination of Meridians be more 
than 15 Deg. but leſs than 3o, the /ub/tilar Line 
will fall between the Hours of ozeand#wo, &c. Some 
Dialiſis put the Difference of Meridians of ſeveral 
Places, as Jeruſalem, Madrid, &c. upon the Dial, 
to ſhewthe Time of the Day at 7ho/e " "Ing as well 
as the Time where you are; but this is needleſs ; 
far if at any Time you would know what a- clock it 
is at any Place in the known World, whenit is ſuch 
a Time at London, only turn to the Table of the 
Latitude and Longitude of Places at the End of this 
Treatiſe, and there ſee what the Difference Me- 
ridianc is; and if the Place be to the Eaſt of London, 
add the Difference of Meridian in Time to the Time 
at London, which gives the Time at that Place; but 
if it lie to the Weſt, ſubſtracting the Difference of 
Meridians in Time from the Time at London, gives 
you the Time of the Day at that Place. | 


| Example. 

Suppoſeitis lo a- clock in the Forenoon at London, 
what Time is it then at Conſtantinople, and alſo at 
Port Royal in Jamaica ? 


Given 


| 
| 
| 
| 
| 
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| BEES H. . 
or; ren (Time at Londen is — — — 10 oo 
ort Royal to the 0. (lubſtract „„ 
diere, Roo * Morning . 4 56 
1 be like of any other Place in the Catalogue, ; 
wn The Uſe of the. Tri60N. 
= qd - vw See the Figure en Page 10. 


Von are to take notice, that the Parallels of the 

ut, the deily. Arches, the Grcles of Altitude, and 
all ; ether Circles relating to the Courſe of: thei Sun, 
hen they aredeſcribed upon any Sus Dial, are not 
Hhadowed out by the '10bo/e Stile, or Axis of tbe 
Deal. as the Haurs are, but by ſome ane Point in the 
ſame Stile or, Auis; as by a Knob, Button or Notch, 
led in the S:ile of the Dial; or by a Hole in a Gla/s 
- Window for projedied Dials, or by a Piece of Look- 


10 
17 
113 
. 


: 775 Ga for reflected Dials; in all which Caſes the 


rigon at C is to * applied, ſo that the Line thereof 
marked AB, muſt lie upon the Side af the Dial, or 
parallel to the Axis of theWorld, if it be an Hole in 
a Window, or a Piece, of Looking-Glaſs: And now, 
the Trigon being thus placed with the Equinoctial 
CD v perpendicular to the Stile, the G bein 
always fixed upon the Button or Notch, or Knob, ſo 


ht that you may turn it about the Ax, as ion 
Far 


ſhall require, 


19 
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For the Equinoctial. 3 
Nou ſuppoſe you would inſert the Eguinocbial in- 
to any Dial, (for one Rule ſerves for all Planes.) 
Firſt, put a Thread through the 7ittle Hole marked 
with g at and. a; tying a Knot on the Thread 
that it ſlips not through the Hole in the Trygon ;, 
then put the Center C to the Knob in the Stile, and 
the dide AB to be Stile itſell: This done, extend 
the Thread over the Line CD « till it touches the 
Dial Plane: that Point of touching ſhall be ane Point 
through which the Eguinoctial is to be drawn upon 
the Plane: Then turning the Trigon about ſtill keep-. 
ing the Line AB parallel to the Stile, extend the 
Thread till it touch the Dial Plane in ſome other. 
Point, and that ſhall be another Point, through 
which the Eguinoctial is to be drawn upon the Dial. 
And if your Dial be all but one plain Superficies, 
two Points will be ſufficient to draw the Eguino- 
tial by, it being a great Circle of the Sphere, and 
conſequently a right Line upon all plau Super ſcies, 
"C--- 2 8 A ron 
If the Dial conſiſt of more than one Plane, then 
muſt you, in the ſame manner as Sefare, find. {08 
Points at leaſt upon each Superficies; which you. 
may eaſily and ſpeedily do by turning, the T 
about the Stile, and keeping the Side AB parallel 
thereto, extending the Thread over the Line CD 


ilk it touch the Plane. 


ii oe „d rn a 0 

| ©. For the Tropick of Cancer, Og 

9 il * n e ys 

In like manner if you would inſert, the Trop:ick of. 

Cancer into your Dial, you muſt put the Thread in 

the Hole at , and then apply the Center C to the 
il ado nen 1:9 dne wand 1 


| 4d a TY A 
9 0 Ca 4 * 


Knob 


| 
| 
| 
| 
| 


| 
| 
| 
| | 
| 
| 


r — — 


— — —L— — — — — — 


otherwiſe the Dia/ will err from the Truth. 
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Knob in the Stile, keeping the Side AB parallel 
to t be Sie (as before) extend the Thread over the 
Line C till it touch the Plane, and that Point of 
touch muſt be one Point through which the Tropick 


of Canter muſt paſs. 


move the Trigon in the ſame Pofition u p- 


. er: v3» of the Dial as occaſion requires; extend 


the Thread over theTrop7c&CS tillit touch thel lane, 
and that ſhall be another Point through which the 
Tropickmuſt be draw, and in this manner you may 

4s many Points upon the Plane as you pleaſe, and 
be more the better, for theſe Parallels will not be 


Areigbt Lines, as the Eguinoctia! Line was, but conic 


or curved Lines, 1 which Points a Line being 
fraced, with an even hand, ſhall be the Tropick 'of 
Cancer upon your Dial Plane. Fu 
: | © For the Tropick of Capricorn. 

And in this manner may the Tropicł of Capricorn, 
and all the Parallels of theotber Signs (or any other 


Parallel of the Sun's Declination be drawn on your 
Dials, if firſt you put the Thread through the re- 


JpeArve Hole, and apply the Trigon to the Stile, and 


extend the Thread over the Parallel of Declination 
till it ouch the Plane; and thus you may find as 
many Points as you pleaſe, thro' which to draw 
your Parallels and this may ſuffice for the Inſcrip- 
tion of the Parallels of the Signs of the Zodiack. 
And if you would inſert the Parallels for the 


engel of the Day, they are to be done in the ſame 

manner, if inſtead of the Declinations for the Signs, 

25 * pub intoyour Trigon the Parallels for the length 
2 


Days you intend to inſert into your Dial. 
M B. In Page 90 I have given a caution to all Dia/ifs, that the 
be careful — gr mals — ſor the nta, of — 4 


CHAP, 
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CHAP;XXI. A Review of the Equinoctial 
and Direct Baſt and Welt Dial. 


Of the EquinoAial Dial, after what 3s ſaid concerning it is | 
CHAP. 111. 


- to this you add a Semicircle to repreſent one 
half of the " Meridien, and graduate the Meridian 
unto 180Deg, by two Ninety's, and ſet it in a Notch 
over a Box and Needle well touched with a Load- 
ſtone, it will ſhew you the Hour of the Day where- 
ever you be, as alſothe Variation of the Needle itſelf 
in that Place; for when you have ſet it to ſhew the 
Hour, if the Needle then lies parallel with the Se- 
micircle, repreſenting one Ba of the Meridian, it 
has then no Variation, but if itlies athwart with the 
Meridian, the Angle that it makes either to the Eaff 
or Weſt is the Variation of an ewe, in that Place. 
N. B. It matters not whether you put any more 
Hour Lines upon the Dial than — 2 in le Lo 
titude where you are; as for inſtance, at London you 
may omit the Hours after eight at Night till four 
in the Morning. | 
How n y the Hour Lines ma be drawn up- 
on any Plane from the Equinedfal > ſhall here 
ſhew. Fix your Stle to > pps Plane i in its right 
Pofition by help of your Quadrant, i. e. apply y- 
ing theEdge thereof to Ae. and then 
cutting the Limb thereof in the Degrees of 25 
fitude of your Plane, becauſe the Top of the Stile is 
parallel to the Earth Axis ; and be careful alſo that 
it ſtands at right Angles ta the + fubſilar Line, 
whatever Dial it be; then cut aSlit quite thro* the 
Equinedtal Dial from the North edge to the Center 
3 12 g- clock Line, juſt ſo wide as to receive 


your 


: 4x 4 AE 
; Of the direct Weſt Dial. Chap. XXI. 
your Stile; put this Slit upon the Stile of your Dial. 
ſo that the Bguins#ial Dial may ſtand at right An- 
gles thertto;for theh'doth'it lie parallel to the Plane 
of the Eguinactial itſelf: From that Point where the 
Eguinoctial Dial toucheth the Stile, let fall a Per- 
pendicular upon the e e Line, this I call the 
perpendicular height of the Stile; take this in your 
Compaſſes, and ſet one Foot in the /ub/tilar Line 
where the perpendicular beight of the Stile touched 
it, and ſweep a Circle; tothis Circle draw a tangent. 
Line at gb Angles to the fubſiilar Line; Laſtly, 
Put a Thread in the Center of the Eguinoctial Dial 
(allowing for the Thickneſz of theStile) andſtreteh 
itoverthe Hour Lines, and wheretheThread toucheth, 
the Tangent Lihe'upon' your Plane make Marks; 
andLines drawn from the Center of yourDialtothoſe 
Marky in the Tangent Line are the true Hour, Lines, 
77 Four Dial: and this is a plain and ready way 
F drawing Hour Lines upon all Sorts of Planes. 


© * 4 Review of the direct Weſt Dial. 
a k Aft what is ſaid concerning it in Chap VII VIII. lx 
This Dial as well as theEa/Dialisuniverſal, which 
Tthius explain; N a Plate of Brafs of what Size, 
you pleaſe, an about the Thickneſs of a Shilling, 
well poliſhed on both Sides, on which draw an Ra 
Dial on ane Side and a W, Dial an the other, 10; 
that the Center of the Circle PHDS,: on one Side, 
ay e$28]y anſwer the Center of the Circle on the, 
other Side let a Circle circumſcribe your Diali, and 
the ypper Quadrant divided into go equal Parts or 
Degrees; let there be a Ring in a ſwivel to ſcrewto 
the Zehli of the Place wherever you be, after the 
manner of a Ring Dial; then hanging it on your 
Finger, placing its Plane parallel to the — 
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the Place (which may be done by help of a Mag- 
netic Needle) it will ſhew you the true Hour of the 
Day, except it be exactly 12 a- clock, and then nei- 
ther the Eaſt or Weſt Side will ſhew the Hour, for the 
Shadow of the Stiles do then fall off both the Planes. 
Theie Things I mention as Curiofities, ſhewin 
how by keeping the Axis of your Dial parallel with 
rhe Axis of the World, the Dial by that means is 
univerſal, for under the Arctic Pole the Hour-line 
will be perpendicular to the Horizon, and under the 
Equinoctial they will become parallel, or lie in the 
Plane of that great Circle. But if under the Egui- 
noctial you lay the Dial flat down, fo that the Circle 
PHDS may repreſent the Horizon of that Place, and 
placing 12 where 6 now ſtands, one where's is, &c. 
and 11 where 7 is, and 10 inſtead of 8) &c. to 6; 
this Dial will then repreſent a Polar or Equinothial 
Dial, which ever you pleaſe to call it. | 


— — 1 4 1 2 R . 
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CHAP. XXII. A Dzscxr2 rio of the 
SPHERE. (Ses the Print.) - 


HERE are Ten eminent Circles upon the 
1 Sphere; Six of which are called greater Grreles, 
and the other Four are called leſſer Circles. © 

A great Circle of the Sphere” is that whoſe” Plane 

paſſeth through the Center of the Sphere, and di- 

vides the Sphere itſelf into ws equal Parts. 

A tefſer . Circle is that which lies parallel to a 
greater, as the Tropicks or Polar Gireles do to the 
inoctial. 
Or leſſer Circles are ſuch as do not divide the 
| Te] into 770 _ Parts, 
H | The 
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I be fix greater Circles are the Horizon, the Me- 
ridian, the Equinoctial, the Ecliptick, the Equinoc- 
tial Colure, and the Solſiitial Colure, aud the four 
_ tefſer Circles are the Tropick of Cancer, the Tropick 
olf Capricorn, and the two Polar Circles, But, 


Firſt, Of the Six great Circles. 

I. The Horizon is that Circle whereon the Earth 
and Sky ſeem to meet, and therefore when the Sun, 
Moon, and Stars come to the Eaſt thereof they are 

faid to riſe, and when they come to the Meſt there- 

of they are ſaid to /ef, _ __ 

2. The Meridian is that Circle which is. exactly 

in tbe middle between the Eaft and Weſt, and always 
cuts the true North and South Points of the Horizon; 

its Uſe is to ſhew the Time of Mid. day and Mid- 

nigbt; for when the Sun comes to the South Point of 
this Circle which is above the Horizon, it is Noam; 

and when to that Point of ihe Circle which is ander 
- the Horizon, then it is Midnight 3 and that Point in 
the Meridian which is exactly over your Head, is call- 

+ ed the Zenith and that ander your Feet the Nadir. 

3 The Eguinoctial Circle is always diſtant from 

you as much as is the Latitude of the Place you are 

in, and is alſo egua to the Height of :the Pole above 

_ your Horizon; its Uſe is to determine the Time of 
the Day or Night; for every 15 Deg. thereof is equal 

to eng Hur in Time, and it always cuts the true Eaſ 

a no ee Points of the Horizon, „ 

4. The Eclipticł is that Circle in which the Sun 

is ſaid to move, and this Circle cuts the Eguinoctial 

in the beginning of Aries and Libra, making an Angle 

. therewith of 23 Deg. 29 Min. which Angle is equal 
to the Sun's: greateſt Declination': It is divided into 

* 
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twelve equal Parts, called Signs, and charactered as 
in the Figure with v, , n, Cc. and every Sign is 
divided into thirty equal Parts called Degrees; ſo that 

This, and every great Circle of the Sphere contains 
360 Degrees. | | 

N. B. In or near this Circle the Eclipſe of the Sun 
and Moon are always found, from whence it takes 
its Name. n 

5. The Equi noctial Colure is a Circle that cuts the 
Eguinoctial at right Angles in the beginning of Aries 
and Libra, and paſſes thro the Poles of the World: 
This Circle determines the beginning of the Spring, 
and fall of the Leaf; for when the Sun comes here 
(which is on the 2 1ſt of March, and 224 of Septem- 
ber) the Days and Nights are equal. 
6. The Solftitial Colure is a Circle that cuts the 
Eguinoctial Colure at right Angles in the Poles of 
the World, and when Cancer is upon the Mer#- 
dian, this Circle is alſo upon the Meridian (as you 
may ſee by the Sphere) when the Sun comes to this 
Colure (which is upon the 21ſt of June and the 22d 
of December) he determines the longe/? and ſhorteſt- 
Days to all the Inhabitants on the North Side the 
EquinoQial, _ © Wet et =: | 
VN. B. The above ii Circles eut the World into 
t equal Parts n ee, ee 


Secondly, Of the Four leſſer Circles of the Sphere, 
I. The Tropich of Cancer is parallel to the Equi- 
noctijal, and diſtant from it 23 Deg. 29 Min. which 
is the Sun's greateſt Declination Northward ; here the 
Ecliptick and the Solſtitial Colure meet in the very 
be ginning of Cancer, making the longeſ Day to all 
the Northern Inhabitants. 

Ew, H 2 2, The. 


- 
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2. The Tropick of Capricorn is alſo parallel to the 
Equinectial, but diſtant from it 23 Deg. 29 Min. to- 
wards the Sourb, and is equal to the'Sun's greateſt 
Declination ; here the Ecliptick and Solſtitial Colure 
meet in the very beginning of the Sign Capricorn, 
8 the /borteſt Day to all the Northern Inha- 

itants. 

The Reaſon why theſe are called Her Circles is, 
becauſe they cut the Spbere (or World) into two un- 
equal Parts. 

* LasTLy, The two Polar Circles are the ſame 
Diſtance from the. Poles, that the Tropicks are from 
the Equinoctial, viz. 23 Deg. 29 Min. When the 
Sun enters Cancer, thoſe that live under the Arctic 
Circle ſee him in their Horizon at Midnight; and 
hen the Sun enters Capricorn, thoſe that live un- 
det the Antarctic Circle ſee the Sun in (hoe Eorrzon 
at Miduiglt. 
The Earth's Axis is a Line bed to a from 
Pole 76 Pole, and through the Earth's mer; and 
mote, it always repreſents the Top, or uppermoſt Part 
ol the Stile in all Dials : and makes an Angle: with 
ahe Horizon equal to the Latitude of your Habita- 
tion: and it always cuts the Equinoctial at 'right 
Angles, and the Eguinoctial makes an Angle with a 
Horizon equal to the Complement of — Latitude of 
the Place where you live. 
The Earib is fixed upon its Axis in the nid of 
che Sphere (or World) and in Dialling it is reckon- 
dd no more than à Point, becauſe it is at _ N A 
Diſtance from' the Sun. 
NB. The Axis of the Ealipricł i is Bote 5 in che 
Sphere, but is of no manner r of Uſe i in Dialling. 
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CHAP. XXIII. Latin Mottos for Dials, with 
their Meaning in Englith. 


: ſ LIIS inſerviendo conſumor. 
Profit by my Loſs. i 1 

2 Ars longa Vita Art is without End, 4 

brevis. Life but a Span. 
Avaritia bodie dominatur. 
100 covet to-morrow. 

4 Aut Ceſar aut nibil. I ſhine or ſhroud, 

5 *About your Buſineſs. x 

6 Ama Lucem. It loves the Light. 

7 Aavueniet ille Dies. The Day will come. 
8 Abi, non moratur Hora, ambula in Cuce. 
after. the Hour flies, walk in Light. 
9 Alias et idem. Every where the fame. 
. Aſpice fugimus. Behold we fly. 
A [or e] Cælo Veritas. 127 

11 Truth the Daughter of Heaven. N. 
12 Agi ad pænitendum. Forced to recant. * 

13 Bulla eft vita bumana. Life's a Bubble. 

14 Brevis Hominum vita. Short is human Lite. 
15 Behold and be gone about your" Buſineſs. >>} 
16 Confume not thy Time in Idleneſs;” © 
17 Curſum peregi. 1 have finiſhed my Courſe. | 
18 Grcumſpicit omnia. He beholds all Things. 

— et ſplendorem ſolis indico. 
: 91 ſhew by the Kindneſs and Splendor of de Sun. 
um fempus non exiſtit, tunc morior . 
20 nn ceaſes to Ant 1 ſhall Bu forgotten. 


* Onthe Gal fire x 
H 3 5 21 Certi- 
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- 1 acquirit eundo. | 
: Its Progreſs confirms its Certainty. 
22 Carpe diem. This is the Day. 
22 { Carpe diem quam minimum credula poſtero. 
d I Node can tell what will happen to-morrow. . 
x 5 folem ante ferum ? 
I What can be compared with the Sun ? 
25 Cito pede labitur etas. Time paſſes ſwiftly away, 
26 Cito pede præterit ætas. Time ſwiftly flies away. 
27 Concito gradu. My Flight is rapid. 
28 Confidera te. Know thyſelf. | 
29 Certa Ratio. An account muſt be given. 
39 Cedimur merito. We ſuffer deſervedly. 
Deus adiſt laborantibus, | 
310 Heaven favours the Diligent. 
Diſce dies numerare tuos. 
32) Leæarn to value your Time. | 
Diſce bene vivere & mori 
33] Live and die happy. 
34 Dies diem trudit. A Day may ruin thee. | 
35 Dum ſpectas fugio. I fly while you behold me. 
Dona præſentis cape letus. 
30 LEnjoy the preſent Hour. 
| Dicite juſtitiam monits,* 
37 Learn to be wiſe in Time. 
8 ſ Dum ſpectas fugit bora. 
3” U The Hour flies while you are gazing. 
39 Dum Fugio numeras. I fly while you number. 
40 Dikee mori mundo. Die to the World.“ 
Tes fugit umbra, quieſcs.. 
+ #' 1 The Shadow. moves tho I am at 1 
The ig ſplendor. ſolis 
42 The Light of the Sun hall endure... 
. 43 Done 
* At V/minfler-Hall. 
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2 præſentis rape lætus. 
43 Chearfully accept of Things preſent. 
44 Depreſſa reſurgo. | ſet to riſe. 
** quam accipere, 
45] It is more bleſſed to give than to receive, 
6 Fre videam ſatis eſt. 


1 — 


If I but ſee 1 "x is ſufficient, 
„ Dum ſpectas ſplendit. 
Whilſt rags art looking he ſhines, 
. D:ſponit tempus dies. Days make Years. 
Dies affert multa. 
9] Sufficient to the Day is the Evil thereof. 
© S Diſce tuos numerare dies, 
50 Learn to number thy Days. 
En ſupra vita fugax. 
514 Ex infra certa mors. 
F Life on Flight's ſoon out of Sight. . 
Ex hoc momento pendet e@ternitas. 
5 on the preſent Moment depends oy; 
Ebeu eee labuntur anni 
Were is laſt Year flown ! IT | OY 
tr ut hora fic fugit vita. e 
Life flies like the Hour. nnz 


wy 


3 
54 


55 Ecce bora. Now or never. LES 
56 Et nobis et vobis. To us and yo.. 
Eternum tibi ſemper adeſſe puta. * 

57 You are on the Brink of Eternity. 

g Ecce nunc tempus acceptabile feſtin? ſalvare. 
5 Now is the accepted Time, now is the Day of Salvatibe.." 
**Fdwardus fovet ut ſol. Pires 


59} Elses beneficient as the Sun. ” 


* At the Top of one Face of a Dial on Sr. Mery Owery's Church, 
.+ At the Bottom J Southwark, which hangs over the Burial Ground. 


-  ** On Clriff's Hoſpital, founded by EDWARD the Viv. 
7" 60 Extricas 


At the Top 
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60 Extricas nibil. Effect nothing. 
61 Exhibe fidem vocis. Perform your Promiſe. 
; Obſerve my Motion. 4 
. To nothing haſtily.” 
6 1 urbes amphſſimas evertit. 
No Exemption from my Influence, 
I Fugre Juge. 
1 gone about your Buſineſs. 
I ſtay for no Man. 
65 Feſtinat ſaprema. The laſt Hour approaches. 
60 Fugit dies (vel hora) The Day flies. 
67 Fugit ætas avara. 
68 f Fugit hora fine mora. 
Time paſſes away without Delay. 
69 Fruſtra me extinguis. To ſtop me is _— 
70 Finem vite ſpecta Such is Life. 
_  { Fumus et umbra ſumus.** 
7 | Smoke and Shadow are Emblems of Life. 
f Fugax eff £tas. 
| 72 Life is of ſhort Continuance, 
„ 5 Fugit irreparabile temputs. 
 ,- 1 when paſt is irreparable. 
74 . ſuperventet hora. 
74 May it be a welcome Hour. 
75 Grata ſuperveniet. May it be welcome, 
6 Grata ſuperveniet que non ſperabitur. 
7®] The eſis expected the more pleaſing. _ 
e Mee Ae. Riſing portends ſetting. 


771 +Tllinc diſce mori. 
78 Hira quaſi umbra. Man is but a Shadow. 


| Howe fig ugit rapide lethumg; invadit iner mes. 
79 The e fr , and a the Lo pate are WP ſurpriſed. 


2 On a Diaf en u C! 
1 f of another Face of the "TY Mary Ove. 


5 Church, Southwark, which bangs over the 


F At the Bo/tom. Burial Ground, 


* 
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80 Hora pars vitæ. Every Hour ſhortens life. 
81 1 quam petis redimite. 4 
Redeem the Time. 
82 0 Haud mora carpe diem, wy 
_ *] Seize the preſent Opportunity. 
83 Hoctuum eff. The preſent only is thine. 
84 Heu! querimus umbram. We purſue ſhadows, 
85 Horamvitam imminuit. Every Hour horten life. 
86 Hoc age. Remember. 
87 Hodie mibi cras tibi. Each in his Turn. 
88 La vita. Such is life. 
89 1 bide my Time. I ſtay for no Man. 
go Immotum in motu. Ever the ſame. 
Inter Cæſarem & Galbam 
91 | Sol miniſtrat umbram. 
The Sun is alike beneficent to all. 
Inter pres fidus ſolis. 
923 I interpret. faithfully the Sun. 
93 Indico utere. Improve by my Admonition. 
94 In fingulas boras. Every Moment. 
95 Ingravantibus annis. Our Years multiply | 
96 Labor ipſe hav 33 I labour for your Ficafure. 
9 1 5 Dei lux Diet 


7) The Law of God is as clear as the . 
98 Let your Light ſo ſhine that Men may ſee your care 


Lente ſuſci pe cito e. 

99 I8et 60. 15 N . with Haſte. 

100 Luce laborandum. alk whilſt it is gh" 

101 Luce lucit. He ſhines in the Light. 

102 Lux po umbram. After Darkneſs Light. 

ro; Lux venit ab alto, Light comes want above. 

Leges luce clatiores, > © 

8 Thy Commandments enlighten the Eyes. 
[104] £ Luceo et lateo, I ſhine and ſet. 

Mn b55 E 
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God is Light. 
105 Lux umbra Dei. | Linn is God's Shadow. 
106 Look forward. 


107 Ludimus leve. We trifle. | 
108 Lues culpam ſpiritu. Your life ſhall pay for it. 
Ewe trabit periculum. 

NP Delay is the — of Danger. 

np wy ortum vides forſan non occaſum. 
You have ſeen me riſe, but may not ſee me ſet. 
111 Maneo nemini. I ftay for no Man. 
Memor eſto brevis ævi. 
Remember the Shortneſs of Liſe, 
113 Mind your Bufineſs. 
114 Ambra; in ſilentio. Silent Inſtruction. 
115 Mors ultima pena A. Death cloſes the Scene, 
110 Mors omnia vincit Death conquers all. 
17 Mrs de die accelerat. 
Every Day brings Death nearer. 

118 + Mors nobis quotidie imminet. 
This Day may be your laſt. 
119 e quod morieris? 
Can you forget you are mortal 
120 Mors meta laborum. Death terminates Labour. 
121 Mors iter ad vitam. To die is to live. 
122 Mriendo vivo. I live and die daily. 
123 Metam properamus ad unam. All muſt die. 
124 Mertaha cogita. Remember thou art mortal. 
12 Me lumen vos umbra regit. 

25 *s [Ligh directs me, and you a Shadow: 

26 Mr omnta ſternit. Death conquers all. 

$9 Me nutrit Apollo. bug is my Teacher. 

3 * Mentiri- nom eſt eft 
ON Thing does not bg to me. 


| Ons Dil facing Billing fzate, where the Dealers in Coals aſſemble 


Lag 37s 
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129 Man's but a Shadow. 
Nemo ſine crimine vivit. 


130 F The brighteſt Day has its Shades. 
© Nil dat quod non babet. 
131 3Of nothing, nothing can be gr | 
Non ſemper erunt Saturnalia. 


132 4 Take Time by the Forelock. 
Non nobis nati ſumus. 
We are not made for ourſelves. 
4 Non fine lumine. Not without Light. 
1 ' l Noſce teipſum. Know thyſelf. 
6 Nulla dies fine linea. Improve every Day. 
Noli confidere noctem. 
37 {You are not ſure of ſeeing Night. 
Non progredi et regredi. 
Every Stop leſſens the Progreſs. 
Nos flendo ducimus boras. | 
Life is a melancholy Tale, 
140 Naſcimur & morimur. Born and dead. 
141 Non moror. I never ſtop. 
142 Non redibo. Never to return. 
1 — fol in ſummo manet. 
143 UThe Sun has his Viciſſitudes. 
144 4 i Boni hodie diem perdidi. | 
What good Actions have you ira to-day 
14 - Nec metuenda viris. Indifferent to the Wile.” 
6 5 Neque lux fine umbra. © | 
146 J No Light without a Shadow. 
147 Nocet umbra nocenti.. 

148 Non ſemper clarum. Not always cotelligible. 
149 Nos ut > ns We reſemble the Shadow. 
150 Neſcitis heram. Ye know not the Hour. 

151 Non vetuit mori, No flying from, Death. 
152 Noſtra latet, We know not our End. 


Al 


2 133 Non 


om 


"AS CE — - 
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Non memet extinguo. 
153 My Term is ** my own Decree. 
Non tum, {ed quo modo. 
154 The 3 ee, Matter. 
17 aliter perro ſpecies quam futilis umbre. 
155 My Emblem is a Shadow. | 
156 Niki! velocius annis. Nothing fleeter than oY 
I 37 Non in tenebris. Not in Darkneſs. 
158 Non rego niſi regar. As I am directed 1 direct. 
Noli imputare mib li. 
159 Place them not to my Account. 
160 Noeendum nulli. Injure no Man. 
161 Noli iraſcaris. Avoid Anger, 
«6a e crede diem tibi diluxiſſe ſupremum. 
ieve every Day to be the laſt. 
16 ſ Omma falce metit tempus. 
3 Nothing can reſiſt the Scythe of Time. 
164 Orimur et morimur. We riſe and ſet, 
165 Basses eld que _ es appreſſa fug ge! 
uſive Shadow, ſo ſpeedy in thy Flight! 
166 Otium fuge. Fly Idlenelſs. N 
167 Omnia fert ætas. 
Time brings all Things to paſs. 
»Oriens fol adornatur. 
168 When Sol adorns the Eaſt. 
All worſhip the riſing Sun. P43 
16 Pereum et imputantur. . 
9 } The Hours vaniſh, yet are recorded. 


170 ou tima rerum. Light is the Parent of Peace. 


oft voluptatem mi ſericordia. 
171 {+l +Pleaſure is the Parent of Pain. 
Night treads ppon che Heels of Day: 


Neg POTTY 
t * or Hoſpita for thoſe bs have the foul 


g | 172 Peace, 
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172 Peace, Love and Unity, thro' un to Eternity. 
173 Prize Time. .. 

"4 ite et umbra ſumus. 
174 Life paſſes like the Shadow. 

Proba veritatem mei. Try me. 


Publica privatis ſecernite facra prophani 
176 Be. always diſcreet. 


g Plura labori dulcibus quedam otiis, | 

77 ſ Repoſe after Labour is ſweet. 
178 poſt tenebras lucem. After Darkneſs Light. 
g > tenebras ſpero lucem. 

79 J After Darkneſs I hope for Light. 
180 f Præſtant æterna caducis. 3 

Eternity alone merits our Attention. 

«<5: Procraſtinatio eft odtoſa. 1547 


Delays are dangerous. 
182 Poſt eft occafio calu. | 
Do not omit the preſent Opportunity. 


77 13 inſtar reviviſco. e 
| I revive like the unn. 
184 Phabus recreat que vulcanus excuſe. 
18 Proxima non noftra eſt . 
5 } The next is not in our Power. Fer 
186 Qyalis vita, fints ita. DN 
N virtuous Life, a happy Eternity. 98 
18 Vd tibi fieri non vis, alters ne fecerss. | 
7 8 as you would willingly be done by. 
188 (Ws re? neſcitis boram. | | 
Ye a not the NN ee iet 
Quid celerius tempore 1 
. 9 What is ſwifter than Time HS 
100 Van guæras ne perdas... W 
9 leere it whilſt 1 in your Power. 3 


191 Wis 
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| Quid cunctaris niſt occupas fugit. 
19. Jgeize the flying ug ; . 
102 Vaud petit umbra eft. 

9 150 purſue a Shadow. 
1 on vides non diu. 

93 The Things ſeen are temporal. 
194 Qua pote lucet. Exert your Talents. 
195 Quid optas mow babes. 

9 ] Radiculous] to wiſh and have. 

Quaſi umbra tranſit vita. 
| 196 T4 paſles like 2 Shadow. 
Quid ſtans? tranſit eft bora. 
197 Fre is 25 orary, — paſſeth like the . ; 
198 Quid multa? One thing is neceſſary. 
199 Ryanta res ! How important 
2c Regime tempus. Redeem the Time. 

. 12 tempus, nil perpetuum 
| Redeem the Time, it will ſoon be gone. 

1 9 tempus, vi vitur ex rupto. 
| Redeem the Time, the Tenure is uncertain. 
203 Revocabile tempus. Recall the Tim. 

10 Reſu — to Life. | | | 

1 Ke I ſhall riſe again. 
8 Ba hora. The Hour flies. 

= Remember. i 
208 Rus in urbe. The Core in the City. 
209 Religiazem cole. Honour Religion. 
210 Sic vita. Such is Life. 
Sic tranſit gloria mundi. 
So marches the God of Day 
212 Sine lumine inane. No without Light, 
213 Sic præterit ætas. Life flies ſwiftly.” 


* On the Church Porch of Calbeck in Cumberland. 
6 


211 


214 Sic 


| 
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pen. Sic bomints vita. Such is the Life of Ha. 
5 Semper in motu. Ever in Motion. 
2 le. lucet cbaritas extendit omnibus. 


Charity, like the Sun, is beneficent to all. 
217 So flies Life away. 


Inſenſibly. 

218 Senfom fine ſenſu. 11 move inſenſibiy. 
219 Seneſcimus effugit ætas. Old Age approacheth. 
220 Semper paratum. Be always prepared. 
221 Subſerviens vebicula lucis. 

Sic tibi tempus erit. 
IK E Ti hi 

our Time is approaching. 

Suprema haec multts forſan tibj. 
The laſt to many, poſſibly to you. 
Suprema multis bora forſan tibi. 
The laſt Hour to many, en to you. 
225 +$Sicut fr. Like a Flower. 
266 i? miniſirat umbram. 

The Sun cauſes the Shadow. | 
227 ||Sumus fumus. We vaniſh like Smoke. 
228 So flies Life away. \ 

Sol gloria 
FP The Sun 2 a Loſte to the PINOY | 
4 Sic ſiti Iztantur lares! 

30 Tow delightful the extended Va 

Sic imus ad atria lucis, 

231 | 


223 


224 


Aut umbras ereli. 
Thus we paſs on to Happineſs. or Miſery. 
232 Sic ſubducimer. Thus our Lives terminate. 
Sol ſplendit omnibus. 
233 E Sun ſhines on all, 


At a Charity-School, + In a Garden, I On # Chimney. 


2 34 Spectator 
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S Deus nobiſcum qui: contra nos. 
[23 1181 God and all Things. 
Salbe domine Anglorum. 
234 5 Hail Lord of Britain. | 
Spectator faſtidigſus fibi moleflus 


235 5 e SpeCtator, be thy own Tormentor. 

2.36 Semel elapſum. Once elapled., 

4 Tempus ad lucem ducit veritatem. 

37 2 Time brings Truth to Light. 

2 Tempus obit, mors vent. 

3 Nee dies, Death reigns. 

'239 __ fugit. Time flies. W 
empus vitæ monitor. 

> IT: is a Memento to Life. 

FOES; Frei. non potes nec perdere. 

4 Impoflible to be kept or loſt. 
Tempus me velocius avolans or 0 
24? UTheRa idity of Time augmentyite Yalue.. 
4 { Trout bes fone mor, | 

+3 U'Tis impoffible to ſtop the Eon Four.” + 
6 Tempus rerum imperator. 
4 Time commands all Things. 
245 Tempus labitur. Time ſteals away, 
245 Tard ſed certe. Slow but ſure,” ae; A 


247 Take Time by che Forelock. LA 
248 Time flies. l . | 120 s X ö 
Tenpus edax run 


249] Time brings all Things t om E30 
„o euere non potes, perdere poten. 5 
25 | You may waſte,” but cannot ſtop eme. 
25 True as the Dial to the Sun. g X. 
Like Smoke. 
252 *Tanguam . rk vaniſhes like Smoke. 


1 On Chimn | 
; * 153 Vow 
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253 Temport pare. Yield to the Times. 
Tempus celerrime aufugit. 
23 Time paſſes ſwiftly away. 
Tempus omnia revelat. 
255 5 Time reveals all Things. 
6 Tempore fiunt omnia. 
25 Time finiſhes all Things. 
Tempus vitæ monitor. 
257 Time is the Monitor of Life. 
253 Tempus breve eft. Life is ſhort. 
259 Take up the Croſs and follow me.* 
260 Time and Tide ſtay for no Man. 
261 Time is precious. 
Tempus fugit, mors ventt. ing. 
Time's on the Wing, and Death's approach- 
Tot hore quot vices. | h 
Every Hour has its Changes 
264 Truditur dies die. ** One Day ſucceeds another. 
oy 1 Tempora mutantur & nos. 
5 1 All Things fluctuate. 
266 Trepide. In a Hurry. 

6 Umbra Dei. 2 
207 1 The Workmanſhip of the great Architect. 
268-5 Ut umbra fic vita. | Nd 

Life is fleeting as the Shadow. 
269 Venio ut fur. I ſteal imperceptibly upon you. 
250 5 Figilate & orate, tempus Jugit. a 
7 2 Watch and pray, Time ſteals away. 


262 


263 0 


271 Via vitæ. Life's Road. | . 
272 | x cv et inſtar commædiæ. 
72 JLife often changes Scenes. 


® On the Face of a Dial, on which is painted St. Andrem and his 
- Croſs, on the South Side of St. Andrew's Church, in Holborn. 
+ At the Steel Yard, facing the Thames. 


* HORACE. 3 
78 1 273 Veritas 


* 
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Veritas temporis filta. 
273 | Time is the Father of Truth. 
Vehimur properantibus horis 
274 | ad cœlum aut erebum. 
The fleeting Hours waſt us to Happineſs or Miſery. 
275 Vigilate. Be vigilant. 
276 Veſtra latet. Your Fate is uncertain. 
Vaneſcit & iterum apparet. 
7 I Ir vaniſhes and . 
278 Verum foli. True to the Sun. 
| | ſ Unbra videt umbram, vive hodie. 


2 
79 1 One Shadow gazeth at another, 
4: a Una dabit quod negat altera. 
What is denied by one may be ſupplied by another. 


FI Vigor ætatis fluit ut flos veris. 
Life in its greateſt Vigour is altogether Vanity. 
1 Utere preſenti, memor ultimæ. 
If you remember the laſt, you'll improve the preſent. - 
283 Unbræ tranſitus eft tempus noſtrum. 
Our Life reſembles the Shadow that paſſeth away. 
8 Vive memor quam fis avi brevis. 
wat | Life how ſhort ! Eternity how long ! 
8 Ventus quo wult ſpirat.“ 
285 T The Wind bloweth where it liſteth. 
286 Vita tranſit. Life paſſeth away. 
289 [Verus. ſum temports inder. 
# | I ſhew the Time faithfully. 
( Vrivite, ait fupio. 
288 Live, it Th 2 on the ales 
289 Volucri cunſu. With winged Speed. 
290 Welcome Chapmen.** 


4 


Ona Wind Dial. 

+ B. Atterbury, at Bromley in Kent, 

'*® On a Dial in a Market Place. | 
eee | 291 Work 
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291 Work to- day, and play to-morrow. 
292 Watch, for you know not the — 0 


293 Watch. 
294 Zañ ar˙m Toxin. Life's thes pectator of aShadow: 


Upon the Sun- Dial on the High-Church Wall of 
GLASGOW. 295. 


Our Life's a flying Shadow, God's the Pole; 
The Index pointing at him is our Soul; 
Death's the Horizon, when our Sun is ſet, 


Which will through Cbriſt a Reſurrection . 


Written on a Sun- Dial in a Cirele: 296 
die petit oceanum Phebus, fic vita OT 


Dum ſenſim tacita voluitur hora rota : 
Secula fic fugient, fic lux, fic umbra, theatrum 
Donec ftelligerum clauſerit una dies. | 


Afterwards turned into Engliſh : 
Thus ſteal the filent Hours away, | 
The Sun thus haſtes to reach the Sea, { 
And Men to mingle with their Clay: - 
Thus Light and Shade divide the Year, 
Till the laſt great Day appear | 
To ſhut the ſtarry Theatre. 


ANOTHER. 


297 80 ſlide the Hours, ſo wears the Day, 
Theſe Moments meaſure Life away, 
With all its Trains, of Hope and. Fear; 
Till ſhifting Scenes of Shade and Light 
Riſe to eternal Day, or fink in endleſs Night, 


Where all is Joy, or all Deſpair, 
9 12 . On 


116 Mottos for Dials, &c. Chap. XXIII. 


On a Cieling Dial, uſually called a Spot Dial, mad: 
at a weſtern Window at Theobald's. 


298 Little Sun upon the Cieling, 
Ever moving, ever ſtealing 
Moments, Minutes, Hours away, 
| May no Shade forbid thy ſhining, 
"While the heav'nly Sun declining 
Calls us to improve the Day. 


«+ --- Another for a Spot Dial. 


299 Shining t, but ever ſliding! 
Brighteſt Hours have no abiding: . 
Uſe the golden Moments well; 
Life is waſting, 
Death is haſting, 
Death conſigns to Heav'n or Hell. 


ANOTHER. 


300 See the little Day- Star moving; 
Life and Time are worth i improxing: | 
_ Seize the Moments while they wor 55 
Seize and uſe them, _ 
Leſt you loſe them, 
And lament the waſted Day. 


ANOTHER. 


ee ſhews to fooliſh Man, 
is w Ae Life is but a Span. 
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CHAP. XXIV. A new Table of the Eleva- 
tion of the Pole, and Difference of Me- 
ridians from London, 


Aw and Correct Alphabetical Table of the moſt 
eminent Cities, Towns, Sc. in the World; 
ſnewing at each Place the Elevation of the Pole, 
and the Difference of their Meridian from London. 


The Elevation of the Pole ſignifies the ſame 
Thing as the Latitude of the Place; and the Dif- 
ference of the Meridian, the ſame as the Longitude 
of the Place. 


Note, 


| E 5 Eaſt 
D Degrees | itude 
H \ grits La | — ſignifies _— 1 * 
M Minute: 8 — 


An Explanation of the following Table. 


The Names of the Places ſtand in an alpbabetical 
Order, and thoſe Names are always followed by One 
or Two more in the ſame Line or Article. Where 
there is but One Name following that of the Place, 
it fignifies what Kingdom or Part of the World it 
is fituated in; as Athens, Greece, fignifies that 
 Athensisin Greece: But where there are Two Names 
following the Name of the Place, the Firft ſignifies 
the Provence or Divjſion, and the Second the 195 
dom or Part of the World, as Aix la Chapelle, Weſt- 
phalia, Germany, ſignifies that Aix ia Chapelle ĩs 
in Weſtphalia, which isa Province of Germany, and 
ſo of all the reſt. 

. N. 4 Pr ory Arad pn pra Towns in England, 
13 | A. Alrianop e, 


* 


Sreyfaich Germn g 


- 


oy —— | A. 
Adriancple, Turkey, Europe 
_ Cpu in the Mogul's Empire 
Aix, Provence, France 
Aix la Chapelle, Weſtphalia, Germany 
Aleppo, Syria, Aſia 
Alexandria, Egypt, Africa 
Alexanaretta, Syria, Alia 
Algiers, Barbary, Africa 
Aticant, Valencia, Spain 
Amfierdam, Holland 
Antibes, Provence, France 
Antwerp, Brabant 
Arbangel, Ruſſia. 
Arica, Peru, South America 


racan, near the Caſpian Sea, Muſcovy | 


ben,, Greece 


Augsburg, Suabia, Germany 


Babylin, Chaldea 

Bagdat, Meſopotamia, Aſia 
Baldivia, Chili, South America 
Barbadves, Welt-Indies 
Barce/ang, Catalonia, Spain 
Batavia, Java, Eaſt-Indies 
Bayonne, Gaſcony, France 
Belgrade, Servia D 
Belredre, Naples, Italy 
Senevente, Spain 

Brreventum,. Naples, Italy 
Nea, India 
Bergen, Norway 
Berlin, Germany 

Beta, Switzerland 

B ilboa, Biſcay, Spain N 
Bologne, or Boulogne, Italy 
"Bonk, Lower Rhine, Germany 
Soi ſſeduc, Brabant, Flanders 
Bellen, New-England 
Bourdeaux, Guienne, France 
Bourge:, Orleanois, France | 
Brandenburgh, Pruſſia, German 


Brel, Bretagne, France | 


— 


Veda, Spaniſh Provinces 
Þ$re/aw, Bohemia, Germany 


Bil, Holland 


indiſi, Naples, Italy 


- _ C _ 


, 
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on of the 
1. Latit. | Dif. Me. 
D. M. H. M, 
43 18 Ni 5oE 
29 oN[; 38 E 
43 4N{[o 23E 
50 48 Nyo 28E 
37 oNj2 45 
3t 25N|2 3£E 
137 10 NJz 31 E 
36 20N IO 9E 
37 45NjJo 1 
52 2gN[o zoE 
43 t5Njo 33E 
31 16Nlo 17E 
64 30NI[2 4E 
118 5084 59 W 
46 50 NI3 26 E 
37 25N[i 35 E 
47 55Nſo 43 E 
34 3oN[3 4E 
33 oN]; 2 E 
40 085 12 
13 10N[; 59 * 
41 10 NI 8E 
43 zoNlo 5W 
45 oN 13E 
39 35 NI 6E 
41 55 N 0 21 
41 Iiz Ny 2E 
21 NI 12E 
60 oNl[o 22E 
52 10N[o '52E 
47 No 31E 
43 10Nlo 9E 
44 20N[O 48E 
l5o goNlo 3oE 
31 3oNjo 2oE 
42 10N|, 28 W 
44 Ne 3E 
46 '54Nſo 1E 
52..140Nlo 5oE 
48 34Nlo 18E 
51 30 No 17 E 
51 INII 6E 
55 SFNlo 25 E 
40 18 NII 13 E 
0. 46 E 


Pole, and Difference of Meridians. 


Latit. 


Bruges, Flanders 

Bruſſels, Flanders 

Buds, Lower Hungary 
C 


Cadiz, Andaluſia, Spain 

Caen, Normandy, France 
Cagliari, Sardinia, Mediterrinean 
Cairo, Egypt, Africa | 
Calais, France 

Calecute, Eaſt-Indies 

Cambray, France 

Candia, in Candia-Iſland 
Candea, Ceylon, Eaſt- Indies 
Cape of Good Hope 

Cartagena, Spaniſh Weſt-Indies 
Carthagena, Murcia, Spain 
Carthage, Barbary, Africa 
Caſal. Milan, Italy 

Catanea, Sicily 

Ceuta, Africa 

Charles-Town, in Carolina 
Chriftianſlad, Gothland, Sweden 
Clermont, Lionois, France 
Cleves, Weſtphalia, Germany 
Cochin, Malabar, Afia 
Cochin-Ching, Eaſt-Indies, Aſia 
Cologne, German 
Conflantinop/e, Romania, Turkey 
Copenhagen, Zealand, Denmark 
Corinth, Morea, Turkey 
Cracow, Poland 

Cremona, Milan, Italy 

Cuſco, Peru, South America 
Cyprus Iſland, Levant 


D. 
Dantzick, Poland 
Darm/tadt, Upper Rhine, German 
Delft, Holland 
Derbent, near the Caſpian Sea 
Deventer, United Provinces 
Deux Ponts, Upper Rhine, Germany 
Deoway, Flanders 
Dreſden, Saxony, Germany 
Drontheim, Norway 
Dunkirk, France 


 Darazzo, Albania, Turkey 
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E. 
Elbing, Poland 
Enden, Weſtphalia, Germany 
Ferrara, Italy 
Fez, Barbary, Africa 
Finale, Genoa, Italy 
Florence, Tuſcany, Italy 
Fort St. George, Eaſt-Indies 
Frankfort on the Oder, Germany 
Frankfort on the Main, Germany 
Frieburg, Suabia, Germany 
Furnes, Flanders 


| G. 
Gallipoli, Romania, Turkey 
Gelders, Gelderland 
Geneva, Savoy, Italy 


* Genoa, Italy 


Gbent, F landers 
Gibraltar, Andaluſia, Spain 


Glatz Bohemia, Germany 


Goa, Zaſt-Indies 


Gombroon, Perſian Gulf 


Gottenburgb, Sweeden 
Granada, Granada, Spain 
Graveling, Flanders 
Grenoble, Dauphine, France 
Grodnc, Lithuania, Poland 
Groeningen, Holland 


pue, Holland 
Hell, Suabia, Germany 


 Homburgh, Denmark 


Hanaw, Upper Rhine, Germany 
Hanover, Saxony, Germany 
Harlem, Holland 

Heidelburg. Lower Rhine, Germany 
Helmſtat, Saxony, Germany 

Hal, Flanders 

| \ | | I 


| Fame: Town, Virgins, North America 


Jeruſalem, Paleſtine, Aſia 
Tngo/fat, Bavaria, Germany 
paban, Ancient Perſia, Aſia 


Julie Weliphalu, Germany 


Kanineich, Podgli, Polaud 


* 


Latit. 


137 50 N 


Karg 
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Pole, end Difference of Meridians: 
Latit. [Di. 


D. M. . 
Kargapol, Ruſſia : 30 NI 2 
Kexbilm, Finland, Sweeden i 20N| 2 
Koningslurgh, Pruſſia, Poland 54 55N{1 
Konixect or Kon iox, 54 15 I 
Landau, Suabia, Germany 2 48 50 N 
Laodicea, Natolia, Aſia 38 10 N 
Lariſſa, Theſſaly, Turkey in Europe 39 30 N 
Larta, Epirus, Greece, now Turkey 39 oN 
Lawenburgh, Saxony, Germany 53 20N 
Legorn or Leg bon, Tuſcany, Italy 43 40 
Lepanto, Achaia, Turkey 38 30 
Lerida, Catalonia, Spain 115 
Leuwarden, Welt Frieſland, Holland " Wn 
Leyden, Rolland 2 10 
Leipfick, Germany 159 50 
Leige, Spaniſh Provinces 150 25N 
Lima, Peru, South America - JT 20 
Liſle, Flanders 50 40 
Lisbon, Portugal 38 45 


Livorn, ſee Leg born a 
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LONDON, Metropolis of England 151 32 N 
Loretto, Taſcany, Italy | 143 36N 
Lowwain, Spaniſh Provences ' 450 40 N 
Lubeck, Holſtein, Denmark Ne 
Luca, Tuſcany, Italy 3 50 N 
Lunden. Gothland, Sweeden 55 30 N 
Luxemburgb, Saxony, Germany 153 10N 
Laxembur gb, France Na 49 20 
Liens, Lionois, . 45 40 N 
Madagaſtar, Africa | 29 81 2 
Madrid, New Caſtil „Spain 10 No 
Maefreebr, Spaniſh rovinces 34 Nj © 
Magdeburg b, Saxony, Germany 45 NU o 
Majorca, in the Mediterranean NI o 
Se. Males, — France 38 N 
Malaga, Granada, 8 r o N| o 
Malta, aear Sicily, Mediterranean 50 NI o 
Malacca, Eall- Indies 8 NI 6 
Mantua, Italy 16 Ni o 
Mar ſe illat, * 833 1% No 
Marca, Arabia Felix 30 NI 2 
Merlin or Ms/ines, Spaniſh Provinces '5o NI © 
Medina, Arabia Felix 15 NIA 
x or Mayence, Germany 44 — o 
Anina, Sieily OO 10 NH 


— . 
89 4 4 


— 


Metz, Lorain, Germany 
Mexico, North America 

St. Michael, ſee Arch- Angel 
Milan, Italy 

Minski, Lithuania, Poland 
Minorca Iſland, Mediterrancan 
Mittau, Courland ' 

Modena » Italy 

Montpelier, Languedoc, France 
Mans, Spaniſh Provinces 
Morlaix, Bretagne, France 
Moſcow, Capital, of Muſcovy 
Manſfer, Weſtphalia, Germany 
Munchen, or Munich, ä Germany 


Namur, Flanders 

Nancy, Lorrain, France 

Nantz, Bretagne, France 

: Wankin, ar Nanquin, China 

Nag/es, Italy 

Narva, Livonia, Sweden 
arboune, Languedoc, France 

Neſaw, Upper Rhine, Germany 

| 4, Tranſylvania 

Nite or Nizza, Piedmont, Italy 

Niſmes, Languedoc, France 

Nottsburg, Ingria, Sweden 

Novogrod, Weliki, Ruſſia 

Nuremberg. r wa ad 


Olmutz, Bohemia, Germany 
. Omers, Flanders 

Orange, Provence, France 
Oran, Barbary, Africa 
Oreſcrifr, fee Notteburg 
Orleans, Orleanois, France 
Orvieto, Papacy, Ital 
Otranto, Naples, Italy 
Ouzdrnard, Flanders 

Oviedo, Auſtria, 8 74 


Padua, Italy 
Palermo, Sicily 
Paname, America | 
Paris, France 
Parma, Italy 
Pavia, Italy + 
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Latit, | Dif. Me 
D. M. H. M. 
48 50 No 24 E 
io oN{[6 g6W 
45 28Nſo 38 E 
54 G6N[1 53 E 
39 1oNj{o 16E 
56 25 NII 4oE 
44 39Nſ[o E 
43 28N{[o 16E 
50 20NI[O 15 E 
48 38 NO 18 
55 30 NJ2 38 E 
51 45 No 31 E 
47 45Njo 46E 
50 10Nſ[o 23 E 
48 33a NI OO 27 E 
47 1zNlo 6E 
31 oN{7 FAE 
41 45Nſo 39 E 
58 55 N 2 2 E 

42 Fo No 12E 
zo ONſo 32 E 
47 30 NI 26 E 
43 49Nſo 2gE 
43 3oNjo 18E 
bo ON ;E 
58 10N[2 gE 
49 No 4;E 

3a NI. toE 
5o zoNſo gE 
44 10Njo 1gE 
35 33Nſo o 
47 Ne 7E 
42 27Nlo 53;E 
40 J NI 15E 
go 46 N [O 13 E 

43 ioNjo 230 
3s 32 NO $oE 
< 26 NZ 30 E 
t 108 ; 30 
48 45Nſo 9E 
44 42:Njo: 44E 
45 No 38E 


Pole, and Difference of 


Pekin, China 

Perg amos, Natolia, Aſia 
Peterſburg, Ruſſia 
Philadelphia, Natolia, Afia 
Piſa, l uſcany, Italy 
Placentia, Parma, Italy 

Pleſ tot, Ruſſia 

Ploog to, Poland 

Poifliers, Orleanois, France 
Porto or Oporto, Portugal 
Port Royal, Jamaica 
Prague, Bohemia, Germany 


Puebeck, Canada 
St. Quintin, Picardy, France 
R 


Ratiſbon, Bavatia, Germany 
Ravenna, Italy 

Rennes, Bretagne, France 

Reims, Champagre, France 

Rbades Iſland, Archipelago 

Rig a, Livonia 

Rachel, Orleanois, France 

ROME, Ital 

Rotterdam, Holland 

Rouen or Roan, e France 


Caltiburgh, Bavaria, Germany 
Salamancha, Leon, Spain 
Salenichi, Theſſalonica, Turkey 
Salerno, Naples, Italy 

Sallee, Africa ö 
Samarcand, Tartary 

Santillana, Auſtria, Spain 
Farageſa, Arragon, Spai 

| Sardis, Natolia, an”. 

. \Sapona, Genoa, Italy 
Scanderoon, fee Alexandretta 
Schaffbauſen, Switzerland, Germany 
- Segovia, Old Caſtile, Spain 
Sens, Champagne, France 

. Cetines, — cw 

Seville, uſia, Spain 
Siam. Eaſl- Indies 

Skzwmick, Denmark 

. i Smolenſko, Muſcovy 

 $myr2a, Natolia, Af 


Meridians. 


| Latit. 
D. M, . 
39 52N[7 23 K 
437 5% N 37 K 
59 25 NN 59 E 
38 35 NI 58 E 
43 55 NIOo 45 E 
44 50 NIO 41 E 
58 10N[2 16 K 
52 35 N[1 22 E, 
46 30 No 1E 
440 52 No 31 
17 4 NI 4 
50 O NIO 58 E 
47 10 NIA 41 W 
49 50 NIO 12 E 
48 34 NJ 49 E 
44 25 No 51 K 
48 12Nlo 6E 
49 20 NIO 16. 
135, 30 N 57 K 
57 ON. 39 E 
(45 55Nio 3 KE 
42 8 No 52 K 
gt 5oNlo 17 E 
149 15Nſo 5E 
47 20Nſo 54E 
40 45 NIo 19 E 
40 42 Nl: 31W 
41 $Njr 3 
22 25 NIO 31 E 
40 ONI4 15 E 
43 o No 14 E 
41 20 No 3E 
38 10 NI. 56 E 
44 25 No 36 E 
37 10 N[2 31 E 
47 28 NO 35 E 
40 36 NI[ O IE 
48 oNyo 13 E 
37 oN[o' 200 
114 NIE 43 E 
55 57 Njo 39 E 
54 55 N 2 9 — 
zs 4 NII 36 E 


2 
CY 
F> 
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Latit. | Dif. Me. 
: | D. M. H. M. 
Soiſſons, France 9 20 N o 14 E 
Sophia, Bulgaria, Turkey 2 32N|1 3oE 
ato, Dalmatia, Turkey 43 20N 1 2E 
ires, Upper Rhine, Germany 9 oN[o 33E 
letto, Italy 42 28 N[O g5,E 
Ftocſtboln, Sweeden 59 30 NI 16 
Strasburg, Upper Rhine, Germany 48 17Nlo aiE 
Selizback, Bavaria, Germany 49 10NI[O 47E 
Surat, India 21 30N[4 47 E 
Hrecuſe, Sicily by 35 5 1 oE 
22 Naples, Italy o 45 N 1 — E 
Tarragon, Catalonia, Spain 40 55Nlo SE 
Temeſwarr, Hungary 45 30N [I 15 E 
Tetuan, Fez, Africa 135 3oN[o 22 E 
— ſee oo 1 ; 1 5 
Thelouſ:, or olouſe, Languedoc, rance +» 43 1 9 
Thorn, Poland 53 ; NII 18E 
Thyatira, Natolia, Aſia 8 28N|1 54E 
Tokay, Hungary 48 12N{i 15E 
Toledo, New Caſtile, Spain 39 30N[Se 14W 
Tortoſa, Catalonia, Spain 40 34Nlo 2E 
Torneo, or Torno, Lapland 195 50 NJ 1 34E 
Taurs, Orleanois, France 47 10N[o 4 E 
Toulon, Provence, France . 143 oNfo 25 E 
Tournay, Flanders | 50 35Nlo-14E 
Trent, Auſtria, Germany "145 soN[o 46E 
Treves, or Triers, Lower Rhine, Germany 49 30 NI o 25 E 
* 1 Trip6li, Barbary, Aftica  Þ3 5Njo 55 E 
Vb, Barbary, Africa ' Þs 30NÞo 31 E 
© Faris, Piedmont, ag 50 5 o 31 E 
Falencia, Valencia, Spain 39 16 Nlo E 
Valladolid, O Calle, Spain os 28 Nyo g 
Fends/mt, Orleanois, France - 147 ENI 4E 
Jenas, Gelderland : 51 20N 0 25 E 
Venice, Italy tis 36 N fi E 
Fe Ss N . 5 — 0 _ 
Verena, e, | \ 2 o "48 
Vienna, Auſlria, Germany | 18 12 N I 7 K 
© Fienne,\Davphine,” France - 145" 26N(2 43E 
- Un, $dabia, Germany | . 7. ss NI AE 
al, $weeden (9. NI 148 
 Utrechy; Holland ba 32 N * 20 E 
. 1 i 0 ACE ATT, „ Ne. 
Vaſam Poland 1 52 10N r 28 E 


N = e 
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| | Latit. | Dif. Me: 

Y D. M. H. M. 

Water ford, [reland 53 oNlo 29 
Heel, Weilphalia, Germany 51 32 NO 26 
Wiberg, Jutland, Denmark 56 25N[o 37E 
Wittenbergh, Saxony, Germany 51 28 No 53 R 
Molſenbuttel, Brunſwick, Germany Iz So No 43 
Hor mes, Germany 49 12 N 0 34K 
Wurtsburg, or . Franconia, Germany 49 20 N. 41 K 
Ivica, Mediterranean 2 | 38 40 N o'5R 
Zell, Lunenburgh, Germany 52 30 N o 4: R 
Zolnock, Hungary | 47 75 NIA 13 E 
Zurict, Switzerland, Germany 47 15 No 33ER 
Zurpber, Gelderland, Holland 52 4N[o 24K 
— — - — | —— 


CHAP. XXV, Concerning the Motion of 
_ the Hands of a Clock or Watch, as it re- 
. freſents the Motion of the Sun: and Moon. 


POR a Concluſion of this Work, Iſhall here Thew 
1 my Reader how naturally the #2w0 Hands of a 
ClockorWateb repreſent the Motions of the dun and 
Moon: For as there are twelue Calendar Months, 
and tuelve Signs in the Zodiack, ſo alſo are there 
twelve Hours upon the Dial Plate of à Clock and 
Watch. But as the Moon makes thirteen Conjuncti- 
ons with the Sun in one Year, that is, in the Time 
the Sun apparently moves once round the Heavens, 
fo the Minute- Handof a Clock or Watch makes but 
eleven Conjunctions with the Haur- Hand in the 
Time it moves once round. For let the Hour- Hand 
repreſent the Sur, and the Minute-Hand the Moon, 
at 12 a- clacł they are always together, then they both 
oving forward, when the Minute- Hand comes 
again to 12, it doth not find the Hour- Hand _ 

| A 
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but is moved one eleventh Part of the whole Revo- 
lution further; therefore the Minute- hand muſt go 
5 Min. 27 Sec. 16 Thirds, 21 Fourths, 49 Fifths , 
before it make the next Conjunction with the Hour- 
Band. And 
Juſt ſoit is with the Sun and Moon; for ſuppoſin 

the new Moon; to be upon the 21ſt Day of March 
in the very beginning of Aries, they both moving 
forward according to the order of the Signs. 
When the Moon comes again to the very beginning 
of Aries, dhe doth not find the un there, he is mo- 
ved 26 Deg. 55 Min. 46 Sec. more to the Eaftin the 
Ecliptick,* ſo that the next Conjunction of the dun 
and Moon will be made in Aries 29 Deg. 6 Min. 
25 Sec, 12 Thirds, according to their midd/e Motions; 
and the next or ſecand new Moon would be made 
in Taurus 28 Deg. 12 Min. 50 Sec. 24 Thirds; the 
Thirdin Geminizy Deg. 19 Min. 15 Sec. 36 Thirds; 
the Fourth in Cancer 26 Deg. 25 Min. 40 Sec. 48 
Thirds, &c. every neu Moon exceeding the Place of 
the foregoing by 29 Deg. 6 Min. 25 Sec. 12 Thirds, 
but they do not move equally as both the Hands of 
a Clock or Watch. Therefore the above egual Law 
of the Sun and Moon is not exactly obſerved; how- 
ever, this may ſerve well enough to give an Idea of 
the hew Moons, how it is nothing a but the paſs- 
ing of the Moon by the Sun, as the Minute-band 
of a Watch doth by the Hour-hand, as repreſented 
by the following Table. ki 63 288" 144 ANY, 


* Na * See wy Urangſepia Dna . 8 


A New 


— 
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New and Correct Table, ſbewing the exact Time that the Hands of « 
Chck or Watch meet through one Revolution, or the rabole 


12 Hours upon the Dial Plate of a Clock, t. 
208 e 
91H -/ 1 # in 9 
|: i| 1 5 27 16 21 4 \ 
| 2| 2| 2 10 54 32 43 0} 
3131 3 16 21 49 5 2 x: 
7 4] 4 21 49 5 27 
15655 27 16 21 49 
666 6 32 43 38 10 By 
7] 7] 7. 38 10 54 32 
81 8] 8 43 38 10 54 32 
91919 49 5 27 16 212 
* 1010 54 32 43 38 1022: {nes 
114112 [12 00 oo oo 00 00 _ | 1 


— — 


8B 4 KN A£ET OMA © 45 
The firſt Column to the 4% Hand ſhews the 
Number of Conjun#ions of the Hour and Minute- 
hand, the ſecond contains the Hours, the third the 
exact Times of their meeting. 
| As for Example. rer 
The rue Hands are together at 12 a- clock, and 
the next Time they will be together will be at 5 M. 
27 Sec. 16 Thirds, 21 Fourths, 49 Fifths r paſt 
one, the third Meeting will be at 10 M. 54 8. Gc. 
paſt 2, the fourth at 16 M. 21 S. Cc. paſt 3 a- clock, 
Sc. as in the Table, and this is plain enough without 
any more Examples. CHAP. 
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CH AP. XXVI. Of Pa IN TING Sun Dials, 
and fir of the Planes or Surfaces on which 
DtaLs are 10 be drawn. 1 5 | 


D L Planes are of two Sorts; frft, ſuch as are 
made on the Wall of a. Building; os /econdly, 
ſuch as are. drawn on Tables of Wood, vulgarly 
called Dia- Board. 3 £2 
The nt Sort, if they are made on Brick-Work, 
is doe by plaiſteting on the Wall with Lime, Sand 
and Hair, mixed; this muſt be well drenched with 
Linſed Oil, after it is dry, ite. 85 lobg 48 it will 
drink any; and then Painted with Oil and White- 
Leadſ that it may be durable. 

But a better way is to temper the Lime, Sand and 
Hair with Ox Blood, which will be nogreat Charge, 
butofgreat Advantage; for this Mixture will equal 
in Time che hardnelsof a Free- Stone, and keep the 
Surface as free from the Injuries of Weather; but 
you muſt afterwards paint it white. The following 


Method is {till preferable. © © 


T make an exceelling Arong Cement or Pla iſter, 
with which to form any Dial Plane upon the Side 
of a Houſe or Wall, which teil endure the M au- 


Take Lime and Sand. and temper it with Linſeed 
Oui to the Conſiſtency of Mortar, or common, Plai- 
ſter, and ſpread. it upon the Wall to a competent 
Thickneſs, and it will become as hard as a Stone, 

and laſt many Ages; and upon this you may deſcribe 
2 Dial, and put on the Lines, Figures and Furni- 
ture, as hereafter is directe. Se 
«77 Note, 
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Nete, If you are in the Country, remote from 
any Opportunity of getting Zinſeed Oil, you ma 
make it with /eimmed Milk, which will be muc 
ſuperior to Plaiſter made with Lime, Hair and Water. 

If you are to draw a Dial upon a Stone, the beſt 
Way 1s to drench the Stone with Linſeed Oil and 
White-Lead mixed very thin, till it will drink in no 
more; then ſhall the Dial you paint upon it, laſt 
longer, and bethe better prepared againſt the Ru- 
ins of Time. — | | | 

Now for Tables or Dial Boards of Wood, they 
being the moſt common, I ſhall give ſuch Directions 
for making them, as have been always found moſt 
profitable and fit for the Purpoſe. | 

The beſt Woods for this Purpoſe, are the cleareſt 
Wainſcot, and yellow Fir, provided it is clear of 

dead Turpentine Knots; there is not much Diffe- 
rence between theſe two Woods, as to their Alte- 
ration by the Weather, they being both ſubject to 
ſplit in caſe they are bound, and have not free Li- 
berty to ſhrink with dry Weather, and ſwell with 
Wet, though as to their laſting, Oak ſeems prefer- 
able; though good yellow Fir will laſt the Age of an 
ordinary Man, if well ſecured, as Things of this 
Nature ought to be. | 

In working either of theſe Kinds of Woods, the 
Boards ought firſt to be cut to ſuch a Length as you 
intend your Dial Board ſhould be, and fo, many of 
them as may make up the Breadth deſigned, 1 let 
them be joined on the Edges, and plained on both 
Sides, and afterwards ſet to dry. 

For it has. been obſerved, ' that though Boards 
have lain in a Houſe ever ſo long, and are ever ſo dry, 
yet when they are thus ſhot and plained, they will 

ſhrink afterwards beyond = ef, if kept dry. © 
| | as 
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When you think they are dry enough, and will 
ſhrink no more, let them be ſhot again with good 
Joints, and let every Joint be ſecured with wooden 
Dove-Tatls, let im a- eroſs the Joint in the Bachſide; 
let this be done after the Boards are glued together 
and well dried: after it has been thus glued, and the 
Joints are ſufficiently dry, then let the Face of the 
Board be well plained and tried every Way that it 
may be both ſinooth and true, and the Edges ſhot 
true and all of a Thickneſs, as Pannels of Wainſcot- 
are commonly wrought. | 

The Edges mult be true and even, that they may 
fit into the Rabit of a Moulding, put round it, juſt 
as a Pannel of Wainſcot does in its Frame. 
This Method will give Liberty to the Board to 

ſorink without tearing; whereas Mouldings that are 

nailed round the Edges, as the common Way is, do 
fo reſtrain the Motion of the Wood, that it cannot 
ſbrint᷑ without tearing; but Boards made this Way 
will laſt a long Time, without either parting in 
the Joints or ſplitting in the Wood. 

Dials are ſome Times drawn on Planes lined with 
_ or Lead, that they may be free from ſplitting 
or tearing; but a Board ( it be made as before di- 
reed) is to be prefered in many Reſpects. As 

Firſt, In that it is much cheaper. Secondly, Both 
Lead and Copper will ſwell a little with the Heat 
of the Sun, and in Time will grow Zee outwards, 
or become convex inftead of a perfect Har, which 
will much pervert the Truth of its Shadow. And, 
thirdly, The Colours will be apt to peel from the 
Metal, and the Dial will by that means be in dan- 
ger to be ſooner defaced, than if it were painted 

upon a wooden Plane. © 

_ 'To 
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To make. the beſt Glue for gluing the Joints of Boards 
Dials. 

Take a Quart of Milk (but ſome have prefered 
Water) that has ſtood ſo long and been ſkimmed ſo 
often that no more Cream will ariſe; and when 
ſkimmed very clean boil it a little in a leaden Pot, 
and if any ſłum yet ariſe be ſure to take it clean off; 
then put into the Milk about 5% a Pound of good 
Glue cut in ſmall Bits, which will ſoon melt: boil 
it gently on a ſoft Fire to a good Body, but not to be 
too thick nor too thin; then take it off the Fire and 
keep it for Uſe. Note, Care muſt be taken in the 
Boiling that it do not burn to the Sides of the Pot, for 
that takes away much of the Strength of the Glue; 
but it it be made with due Care, it binds beyond 
any other Glue, and it 1s better able to reſiſt the 
Weather, and therefore the fitteſt for gluing Boards 
for Sun Dials. 

Care muſt be taken that your Glue be not made 
too thin, for if it be, the Wood will fo drink it up 
that it wilt not be of a ſufficient Boay to bind the 
Parts together; on the contrary, if it be 700 thick, 
it will not give Way for the Joint to ur chſe 
enough to be ſtrongly joĩned; for though it is Glue 
that makes the Jomts ſtick, yet where there is fo 
much of it that the Joint cannot cloſe exactly, it 
will never hold firmly. 

Whenever you uſe your Glue take care that it be 
thoroughly hot, for Glue that is not hot never takes 
firm hold on the Wood. 

You muſt alſo take great Care that the Boards 
wy are to glue have not been touched with Oil or 
_ ar Av. in ſuch Places the Glue will never take 

0 


though after a T is once glued faſt, no 
Greafe nor ON can hurt 1 bing | 


K 2 
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The Glue being ready, and the Joints of the Board 
ſhot true, ſet both the Faces of the Joint cloſe toge- 
ther, and both alſo turned upward; then dip a Bruſh 
in the Glue and beſmear the Faces of both Joints 
as quick ee. then clap the two Faces of the 
Joint together, and ide or rub them long ways one 
upon another two or three Times to ſettle them 
cloſe, and ſo let them ſtand till they are firm and dry. 


To prepare your Oil for laying on the Colours upon 
D: | 


als. 


Take One Gallon of Linſeed Oil and ſet it upon 
a Charcoal Fire, and when 1t 1s about to- boil put 
into it π./ Pounds of Red Lead, and let it boil toge- 
ther for about an Hour; but the beſt Way to know 
When it is boiled enough, is to take a little of it out 
and let it cool, and then if it ropes [ihe thin Tar, it is 
enough: This done, put a /ighted Paper to it, and 
ſet it on Fire to conſume the greaſy Part of it, which 
will be done in a Minute or two, more or leſs, ac- 
cording to the Quantity of your Oil; and when it has 
burnt long enough clap a Cloth or any other Thing 
cloſe over it, and extinguiſh the Fire; after which 
let it cao! and ſettle, then decant the clear Oil from 
the Dregs, and keep it in a Bladder for Uſe. 8 
This is called drying Oil, and with this the ſe- 
veral Colours are to be ground in order to paint, ſo 
as to endure the Weather ; but you muſt obſerve that 
your Colours are thoroughly dry before they are ex- 
poſed. The ſeveral Colours I ſhall deſcribe hereafter.” 
VN. B. The above Method of making the drying 
Oil has one Inconvenience in it, that it makes the 
Oil of a deep reddiſh Colour, which in ſome Cafes 
may alter the Nature and Beauty of ſome. Colours, 
ws Whites, which are liable to become 271/203 _- | 
ene 
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Blues may by this Means become greeniſp; to pre- 
vent which, in the preparing of your Oil, inſtead of 
Red Lead uſe Letharge of Gold. 


Of Colours uſed in Painting $un-Dials. 


TheColours generally uſed inPaintingSunDaals are: 
For White, Ceruſe and White Lead. 
For Black, Lamp-Black, Ivory-Black, Charcoal, 
and Sea-Coal Black. 
ForRed,Red Lead, Vermillion and CinnabarLak. 
For Green, Ver digreaſe. 
For Blue, Indigo, blueBice, blueVerditer andSmalt. 
For Yellow, yellow Oker, and yellow Pink. 
For Brown, Spaniſh Brown. 


With the above Colours you may compound Variety 
of other Colours, v:z. 

An Afh Colour is made by mixing a little Lamp- 
Black with Whate. 

A Purple is made by mixing Cinnabar Lak and | 
blue Bice. 

A Carnation is made by mixing Cinnabar Lak 
and White. 

A Green is made by mixing blue Bice with yel- 
low Pink. N. B. Any Blue and Yellow make a 
Green of ſome Degree or other. 

A Light Blue is made by mixing blue Bice and 
White. 

A Lead Colour | is made by mixing Indigo with 
White. +. 

A lively we 1 5 Green is made by. mixing Verdi- 
greaſe with yellow Pink. 

And by this Means may ſeveral other Colours 
be compounded and made /:ghter or darker at Plea- 
nes 's as a little Practice will make evident. 

K3 To 


- 
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Bo Ts prepare the Colours for Painting Sun-Dials. 
Before you proceed to the painting of Sun Dials 
in their ſeveral Colours, it is firſt neceſſary that 
they be primed, that is, painted 2 or three Times 
over with Oil, and Colour prepared for that Pur- 
poſe, to fill up the Cavities which may (after plain- 
ing) remain in the Wood, and to make it perfectly 
plain, and the more capable to receive and retain 
other Colours; and of all Priming Spaniſb Brown is 
reckoned to be the chief; for, not to mention its 
Cheapneſs, it dr:es kindly, and gives the Oil a ſuf- 
ficient Time to penetrate into the Wood: and con- 
ſequetitly both refiſts the Weather, and alſo freely 
receives all other Colours which are laid upon it: it 
is of itſelf of a Horſe-fleſb Colour, and (beſides its 
Uſefulneſs in priming) is a natural Shadow for Ver- 
milion, and may be made tighter or darker, accord- 
ing to the greater or leſs Quantity of #bzte mixed 
with it; though in priming, it requires not any 
Mixture, but only the Oil itſelf. 2 
In preparing tl amſh Brown priming, 
grind 22 well wil the — — 
Oil, and make it for the ii Priming ſomeuchat 
thinner than you Would do it for painting, that it 
may more eaſily penetrate into the Wood; which 
being dry, do it over a ſecond Time with the ſame 
Mixture, only mix it a /ittle thicker; and letting 
that dry, do it. a ird Tius, mixing your Colour 
thicker every Time; and take Care in the Priming, 
not only to rub the Bruſh with the Priming all over 


the Plane, both on the Back, as well as on the Fore- 


fide and Eages, the better to preſerve it, but alſo 
to bob it againſt it, that the Prummg may be ſure 
td pierce into all the Cavities or Pores of Gp 
- Wood : 


& 
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Wood: when this laſt Time of colouring with your 
Priming 1s dry, then colour the Face of the Plane 
over with white Lead, and when it is dry do it over 
again three or four Times more ſucceſſively, after 
each drying; and ſo will the Face of your Plane be 
of a beautiful white Colour, and it will alſo be ſuffi- 
ciently defended againſt the Fury and Violence of 
the Weather for many Years; when the laſt colour- 
ing of your white 1s dry, your Plane is ready for 
laying on the Colours, viz. painting the Hour 
Lines, or what Ornament or Furniture you think 
fit to have upon it. 

OBsERvE as ageneral Rule, that priming is to be 
mixed or tempered thin, but Colours for Lines or 
Figures to endure the Weather, muſt be tempered 
thicker, the better to reſiſt the Fury of ſtormy or 
moiſt Weather. | 
If you are only for making a common Sun Dial, 

theſe four Sorts of Colours will be ſufficient. 

I. Spaniſh Brawn; which prepare, and therewith 
prime your Dial, as before directed. 

2. White Lead, well ground in Oil; with which, 
after the Priming is thoroughly dry, go over it three 
or four Times, letting it dry between every Time; 
which not only makes a beautiful white Ground, but 
fortifies it yet more againſt the Fury of the Weather. 
3. Lamp-Black, for drawing the Hour Lines and 
Figures. | 

4. Vermilion, for drawing the — De- 
-clination, or what other Furniture you think fit to 
put upon it. 5 Ht 

The Spaniſh Brown, Lamp-Black and Vermilion, 
are all to be ground in the drying Oil, deſcribed in 
Page 132; and for the White Lead, it is to be uſed 
in the ſame Manner; only in making drying Oil 

K4 for 
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for White Lead, inſtead of Red Lead, uſe Litharge 
of Gad, and proceed as before. 
But if you would have your Dial more rich, you 
muſt firſt conſider, what Colours you reſolve to have 
your Lines, Figures, Sc. to be, and upon what Ground 
* determined Colours will appear moſt beauti- 
As, | A 
I. Gold appears beſt upon a Blue Ground, and 
indifferently upon a Red. | | 
2. Blue and Green appear beſt upon Ye/low and 
White. | | 
3. Red ſets off with Yellow, White, Blue, or 
Green. 4 | 
4. Yellow ſets off with Black, Blue, and Red. 
Beſides the Directions given already for prepar- 
ing and laying on common Colours, it will be ne- 
ceſſary to ſpeak of the laying on the more rich and 
beautiful Colours; and firſt of Gold. | 


To make Gold Size, with which you defign to |, 
blot) on Leaf Gold. n | * 


* | 

Take yellow Oker, and grind it with Water on a 
Stone with a Muller, till it be very fine and then 
lay it 70 dry, and grind it with the afore-mentioned 
drying Oil, as you would grind other Colours, ob- 
ſerving to put ſo much of each, that it may be of a 
competent Stiffneſs to work well, and of fuch a Bo- 
dy, that it may ſettle itſelf ſmooth when laid on, 
but not ſo thin as to run; and take care to grind it 
very fine, and it will add the NN Beauty to your 
Gold that 18 to be laid on with it. | 


p , 
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To lay Leaf-Gold on an Oily Size, or to make any 

Lines, Figures, &c. of Leaf Gold upon your Dial. 
Draw your Lines, Figures, or Letters, or what 
you think fit to have in Gold, with Gold Size, 
(above-mentioned;) which dry ſo, that when you 
touch it with your Finger it will ick a littiè to it, 
but the Colour not come of; for if the Colour 
comes off on the Finger, then it is not dry enough, 
and muſt belet alone x little longer ; for if you ſhould 
then lay the Gold on, it would drown it ſo that it 
would be worth nothing; and on the other Hand if 
the Size ſhould be ſo dry as to hold your Finger, as 
it were to it, then is it too dry, and the Gold will 
not take, for which there 1s no Remedy but new 
ſizing : therefore you muſt watch that it be not too 
wet or too dry. Then cut your Leaf Gold as near 
as you can, into the Form you would have it, whe- 
ther of Figures, Letters, Lines, Sc. (taking eare 
to cut it rather t large than 780 little;) and with 
a flat Stick lined with woollen Cloth, firſt rubbing 
it on your Cheek, or breathing on it, take up your 
Gold (ſo cut) and put it upon the Size, and the Gold 
will leave your lined Stick, and cleave to the Size; 
then preſs it down with Cotton, or Hare's Foot, and 
take care that you make the Figures, Lines, or Let- 
ters, in the Go/d Size; and that you cut the Gold 
large enough to cover the Figures ſo made in the 
Size; and when it is thoroughly dry, bruſh off the 
looſe Gold, and the painting will remain beautiful, 
and be able to endure the Weather. 


— That a Book of Gold contains 25 Leaves, each Leaf 
dein e Inches ſquare; the Price of each Book is Two Shillings at 
the Gold. Beaters, one Book will cover 225 ſquare Inches of Work; 
for ſo many ſquare Inches are contained in 25 Leaves, that are three 
Inches ſquare, every Leaf containing nine ſquare Inches ſuperficial in 
Gold. The right underſtanding of this will much guide you in judgin 

| how many Books of Gold will ſerve to gild that Work, whoſe Kerken 
Contents in ſquare Inches may before-hand be known, 


—  - — 
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To lay an Smalt to make a fine Blue. 
When you have laid on what you think fit in 


Teaf Gold, take nobite Lead, mix it pretty fiff with 


drying Oil, and with a Pencil lay that on where 


you intend your Blue ſhall be, and then put your 


Smalt in a fine: Searce, and ſift it on to the Dial, 
and with a Piece af Cotton dab it down upon the 
White before laid on, and when it is thoraughly dry, 
wipe off all the looſe Colour with a Feather, and 
blow off the Duft with a Parr of Bellows, which 
will eaſily blow off all, except what fell upon the 
Whete before laid on to retain the Blue, which will 
be a very beautiful Blue. | | 


Of the Nature and Colour of fome of the ri ci pal 
Ingredienis uſed in painting of Sun Di 
1. Cervse and White Lead are the only Colours 


to be uſed in painting in Oil, and beſides their Uſe- 


fulneſs in painting of Dials, Paint made up with 
them and Oil, is frequently made uſe of in painting 
Poſts, Paliſadoes, Gates, Doors, Windows, Wainſ- 


coting Cc. and anſwers the End of Painting, both 


as to Beauty and Preſervation, for they dry well, 
and ftrongly reſiſt the Weather; and if you would 


have them 10 dry yet more ſpeedily, you may in the 
tempering put a little Oil of Turpent ine, if it be with- 


in Doors; but without Doors, it is better without, 


becauſe that does not fo well reſiſt the Weather. 


2. Lamp-Black is a good Black, if it be firſt 
burnt, then ground, and laſtly tempered with Oil. 
3. . Charcoal is a Black that will ſerve for ordi- 


nary Uſes; it dries well, but great Care muſt be 


taken that it be wel! ground. 24 
4. Spaniſh Brown; the beſt is a deep bright Co- 


tour, 
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laur, and free from Stones, and being very well 
ground, is the beſt for priming: It is of a Horſe 
| Fleſh Colour, and a proper Shadow for Vermilion. 

5. Red Lead is a great Drier and Binder; for 
which Reaſon it is made uſe of in the drying O11; it 
reſiſts the Weather as well as any Colour whatſoever. 

6. Vermilion is a rich Colour, and of a good Body, 
but Care muſt be taken that it be finely ground, 
even as ſoft as Oil, and then it will work extra- 
ordinary well: It is beſt to buy it in the Stone, leſt 
you meet with ſome that has been adulterated with 
Red Lead, or the like; it is a ym Scarlet of it- 


ſelf, and may be altered to ſeveral Vaneties, by 
mixing with other Colours. 

7. Cinnabar Lak is a rich Crimſon Colour, and 
muſt be very fine ground. 


8. Smalt is a very fine Blue, and it is beſt to be 
ſtrewed on, as before taught; for if you work it in 
Oil, (though you waſh it and mix it with M hite 
Lead) yet it will turn black in Time; if you buy 
ft to work in Oil, the fineſt is belt, which. 1s called 
1 
. Blue Bice is a pale Colour, and works well, 
thovgh a little ſandy. 

10. Blue Verditer is not ſo good a Blue as Bice 

and Smalt, though it may ſerve in-Dial-painting, 
where they are wanting; but it is a little ſandy, 
and apt to fade and turn greeniſh. 
- 11. Indigo is a very dark Blue, and commonly 
lghtened with #bite, when uſed in Painting, ex- 
cept in Shadowing; it grinds fine, and is very pro- 
per for the /aft Colour of Poſts, Paliſadoes, Doors, 
Windows, Sc. for it reſiſts the Weather, and pre- 
ſerves the Wood. 

12. Blue Balli are almoſt like Indigo, but not ſo 
good a Colour, nor will it endure ſo long. 
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13. Umber is a Hair Colour, it muſt be very fine- 
ly ground, which to effect, requires a great deal of 
Labour; it dies and binds exceedingly, and is there- 
fore alſo very proper for painting without Doors, as 
Doors, Palliſadoes; if calcined in a Crucible, it is a 
natural Shadodv for Gold, and ſome other Colours. 
14. 2 is a perfect willow Green, but may 
be altered at Diſcretion, with Yellow, &c. but being 
very foul, it muſt be mended or cleanſed, which may 
be thus done: Grind it fine, and put to it eight 
Times its Weight of Spirit of Vinegar, digeſt till 
the Vinegar ts tinged very green, then decant the Co- 
tour ; caſt away the Faces, and evaporate the Vinegar 
in a Braſs Veſica, ſo have you a very good Verdigreaſe 
at the Bottom, much more fine and valuable,. then. be- 
fore it was cleanſed ; it dries very ſpeedily. 
15. Yellow Oder, the Engliſh, the Colour of freſh 
Wheat Straw ; the foreign is of ſomewhat a more. 
deep Colour; it is much uſed in common Painting, 
being ground very fine. | | 
16. Yellow Pink is a greentſh Yellow ; it grinds 
well, and is good to mix with other Colours, to 
make a Green. | CAO | 
Of theſe Colours ſome require waſhing, as Red 
Lead, Biue' Bite, Smalt, and Verditer, which is 
thus performed: OY” : 
Put the Colour into a glazed Veſſel, and put 
thereto plenty of clear Water; waſh itwell, and 
(after a while) decant the Water; repeat this Work 
fix or ſeven Times; at laſt (the Water being but 
juſt troubled) put it into another glazed Veſſel, 
leaving the Dregs at the Bottom; then put ſome 
more Water into this ſecond Veſſel, and waſh it as 
before, till the Water, after ſettling, be clear, and 
the Colour remain fine at the Bottom. of 
veer! Note, 
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Note, Before you take the Colour out of the 
Veſſel, ſpread it about the Sides of the Veſſel very 
thin ; and when it is dry, it will Part of it fall down 
to the Bottom, which keep by itſelf; but that which 
ſticks to the Sides of the Veſlel 1s the beſt, and is as 
fine as any Flower; that ſtrike off with a F NES. 
and keep it for Uſe. 

The Colours that require waſhing being thus pre- 
pared, (or if they are thoſe that do not require waſh, 
ing, they are done without) your next Work 1 is to 
grind them, which is done thus: 

Take 4 Spoonful or tuo of the Colour you in- 
tend to grind, and put to it a little linſeed Oil, (but 
be careful you put in too little rather than. too 
much ;) mix them together, and upon your Stone 
with a Muller grind them well, adding Oil g De- 
grees, as you ſee it requires it, to make it hike an 
Ointment, (always obſerving that it grinds much 
better when it is thick, than when it is % thin as to 
run about the Stone; ) every now and then ſcrape it 
up together with a thin Knife or Lanthorn-born, to 
keep it at or near the Middle of the Stone, and fo 
continue to work till you have ground as much as 
8 have Occaſion for; which done, clean your Stone 

y grinding Sand and Mater upon it, and then waſh 
and dry it, and the Muller; and when vou go to 
make Uſe of i it, mix it with dry: ng Oil, till it be fo 
thin as to run freely from the Pencil, yet ſo thick 
that the Ground may not appear throught, or to 
run when it is laid on, and then it will be the more 
beauditul Coleur, and better endure the . | 


Note, Dials are not to be refreſhed 15 by new Painting yet here 


take Notice, that I think it not convenient at all to lay. new 2 ear) 


ing. upon the old Ground of a Sun Dial, (that 3 to draw the 1 
N and Figures over agiin in the ſame Poſture, wherein EM 


* 
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CHAP. XXVII. The Manner of Painting 
en a Timber Wo: k | 


Y Timber Work I mean all Manner of Wain- 
F fcot; Doors, Windows, Poſts, Rails, Pails, 
Gates, Border-boards for Gardens, &c. to pre- 
ferve them from the Violence of Rain or Injury of 
the Weather ; the Method of doing which, I ſhall 
here lay down as plain as I can. 
Suppole then that there be a Set of Palrſadces, or 
a Pair of Gates, or ſome Poſts and Rails to paint, 
and I would finiſh them in a Stone Colour; look 
over the Work, and take Notice whether the Joints 
be open in the Gates, or whether there be any large 
Clefts in the Poſts ; for if theſe are not ſecured, the 
Wet will infinuate itfelf into thoſe Defects, and make 
the quicker Diſpatch in rotting the whole Work: 
Let the firſt Buſineſs therefore be to ſtop up theſe 


eee — rather to 2 Declination 838 
1 nto a new Draught r Dial, and in 
4 of it, in all Reſpects, — if it — a new Dial; for it is ob- 
| wer "that Dials which were made many Years, as thirty or forty 
Years ago (Whick we believe went true when firſt made) will not give 
he try ur now, but go very falſe, which. is cauſed by ſome ſecret 
Motion of the Earth, not hitherto taken Notice of, which apparently 
alters the Declination of all Planes whatſoever. If any one requires 
more Satisfaction herein, let him repair to ſome old Dial that was 
made- many Years ago, and according to the Diſtance of the Subſtile 
frome the Methlian, fer him find out the Declination when firſt made, as. 
any Man that is an Artiſt can eafily do; then let him take the Declina- 
tion of the Plane by the Sun, and he ſhall find thefe two Declinations 
b differ confiderably, according to the Number of Years contained be- 
- - tween (your Obſervation, and the Time of the Dial's firſt making: 
2 that” 4 Plane that ſtood full South thirty, forty, or fixty Years ago, 
hall now decline ſome Degrees either to the Eaſt or Weſt, according to 
the Nature of che Earth's Motion, which is that which is called the 
ine of the Compaſs, which is found by Obſervation to differ much 
. In the ſume Country, in the Space of fifty or ſixty Years, as all ſkilled 


* 


— 


Places 
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Places ſmooth and even with Putty, which is made 
of Whiting and Linſeed Oil, beaten together 
on the grinding Stone, or with a wooden Mallet, to 
the Conſiſtence of a very ſtiff Dough, and with this 
let all the Crannies, Clefts, and other Defects be per- 
fectly filled up, that it may be equal to the Surface 
or Outſide of the Stuff; then proceed to the priming 
of the Work with ſome Spaniſh Brown well ground 
and mixed very thin with Linſeed Oil; with this do 
over the Work, giving it as much Oil as it will 
drink up; this in about #0 Days will be indiffe- 
rently dry: then, if you would do the Work ſub- 
ſtantially, do it over again with the oth proving 
Colour; when it is thoroughly dry, then white 
Lead well ground and tempered up, but not 700 
thin, for the ſtiffer you work it, 111 be not too 
ſtiff, the better Body will be laid on; and the longer 
it will laſt: let the Colour be well rubbed on with 
a large Briſtle Bruſh, and the whole Surface of the 
Work be ſo entirely covered, that there remain no 
Crack nor Corner bare, which you may eafily do 
by jobbing in the Point of a Briſtle Bruſh: Let this 
firſt Colouriag dry, and then go over it a ſecond 
Time, and if you pleaſe a third alſo: the Charge will 
be a little more, but the Advantage will be great 
in the Duration. This Courſe is fufficient for any 
Kind of Timber Work that requires only a plain 
Colour, whether you thus cover the Work with a 
Stone Colour, or elſe with a Timber Colour in Um- 
ber and White, or a Lead Colour with Indigo and 
White, that with White being cheapeſt of the three 
by much: nay I have known ſome lay over their 
Work only with a Coat of . Spaniſh Brown, by 
tempering it up more {tiff than was done for the t- 
firſt Primings, which in ſome ReſpeRs is cheapeſt of 
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all, and preſerves the Timber perhaps as well as any. 
Now he that 1s able to bring the Work thus far on, 
has proceeded to the higheſt Pitch of that vulgar 
Painting, that aims at Preſervation beyond Beauty, 
though ſomething of Beauty is neceſſarily included 
in this alſo; but this 1s not all, for he that is ar- 
rived thus far, is in a fair Way to other Perfections 
in the Art of Painting; -but for the Painting of 
Wainſcot with its proper Shadows, and for imitating 
Olive and Walnut Wood, Marbles, and ſuch like, 
theſe muſt be attained to by ocular Inſpection; it 
being impoſſible to deliver the Manner of the Ope- 
ration by Precept without Example ; and I am bold 
to affirm, that a Man ſhall gain more Knowledge 
by. one Day's Experience, than by an Hundred ſpent 

to acquire it ſome other Way. | 
I adviſe therefore all thoſe that deſire an Inſight 
into this Buſineſs, to be a little curious, if Oppor- 
tunity offers, in obſerving the Manner of a Painter's 
working, not only in grinding his Colours, but alſo 
in laying them on, and working in them, in all theſe 
obſerving the Motion of his Hand, in the manage 
of any Kind of Tool, and by this Means, with a 
little imĩtation joined to the Directions here given, 
I doubt not but in a ſhort Time you may arrive to 
great Proficiency in the Buſineſs of vulgar Painting. 
Note, That if when you have made uſe of your 
Colours, there be Occaſion for a ſmall Ceſſation till 
the Work be finiſhed, in this Caſe it is beſt to co- 
ver the Colours, if any remain in your Pots, with 
Water, for that will prevent their drying, even in the 

hotteſt Time. Nees 

And for your Pencils, they ought, ſo ſoon as you 
have done working, to be well waſhed out in clean 
' Linſeed Oil, and then in warm Soap-Suds ; me if 
| either 
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either Oil ar Colours be once dried in the Bruſh or 
Pencil, it is ſpoiled for ever. 
It has been obſerved, that Timber laid over. with 
White, when it has ſtood ſome Time in the Wear 
ther, the Colour will crack and /orink up together, 
juſt as Pitch does, if laid on any Thing chat ſtands 
in the Sun; the Cauſe of 9 2 is the Colour $ being 
laid on with 700 {#1}. a Body, for ; wrought. 700 
thick once, it will dry with a Skin onthe Qutfide, which 
will keep the Hide moiſt: and prevent its binding 
firm, from whence thoſe Cracks proceed. 

Tate natice, that if you, ſhall. at any Time have 
occaſion. to uſe either Bruſhes that are very ſmall, or 
Pencils, as in many Caſes there will be occaſion, you 
ought t then to diſpoſe of the Colours yoꝝ uſe. upon 
a Pallet, (which is a. wooden Inſtrument eaſy to be 
had at any Colour Shop';) and there work and tem- 
per them about witty your Pencil, tllat the Peel! 
may carry away the. * Colour; fur vu 447 Þ 
note, that if a Pencil be only dipt into a Pot of Co- 
„ it brings out no more with it than 8 han} 
on the Our 4 ang. that will work bi x a lte l 
wheres ! 10 0 Pencila ine 85 
vn a Palle g ee of Col 78 yl be Hed 
up in the 800 of the and Ro 
may work 22 Penclls better to a Point 902 og 
than you can do in a Pot; the Poiht of a penelt 
being df 22 Ui in divers Cafegz\ 8 in 
Saving of Lines, and all Kind 
: ſtall be nomparticuler Uma Ms kin of 
Painting, bagauſc Painter Work is wer = 
ang a only Fart in Building wioran'aGenttc 
can be aſſiſting either by himſelf or Servants; it 
Ingaknaſtiapeſhle forany Gentleman Ab Scher | 
lat, Balance Carpenters, ye e 

uit +1 bee * Sees 
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whereas it is now well known, that ſeveral Noble- 
men and Gentlemen have by themſelves and Ser- 
vants paintbd whole Houſes, without the Affiſtance 
or Direction ef a Painter, which when examined 
by the beſt Judges could not be diſtinguiſhed from 
the: Work of a profeſſed Painter, 

And that which conduces moſt to this Practice is 
the” vat Diſproportion between the Prices which 
Painters charge for their Work, and the Expence 
which Gentlemen are at in this Method of Painting, 
which at the utmbſt doth not amount to one fourth 
Part ef the Painter's Price, th prove which I ſhall 
Tet down the Prices of Gerd and lxkewiſe ſhew 
what Number of Yards one: Pound of each Colour 
—_ paint. ah 


Fig Primer. Stound! in Oil, at 369 per - ih 
weight, ar 40. 27 5 One Pound of which, will 
Paint 20 /quere Yards, ns. 
Cech Fe ground. in. Gil, at 3 6s. per. 11216, 
weight, or Ad, per th. 05e Pound & wh will 
out! 12 ſquare, Tard. \ 
2 OS: 6 Lead ground it in Oil, at, 36 er 11215. 
5. One Pound of which, with two pen- 
15 bot 5 ther Vee, fr 8 ſquare Yards, which i is 
, for which Painters s uloaſly 
. 75: Hy e n R 
1:1 x; Peark;Colour ground in Oil; at 44: and 4 lb. 
$1520 f — On, at- 44d. and 5 2 . 
3. Gm ſpiaur groùuch in Oil; at 49. and 54. per 1b. 
4. Sone Colour rod. in Oil, at 4d, and 84 per Ib. 
4 FT 6 e GY ground. 2 it na 1d 
N. 8. One Pol of any of theſs five e 
Oui, will paint eight ſquare 2 Lau. for ith Pointers 
-uftolly charge Ad. per Yard. | 
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1. Chocolate Colour ground in Oil, at 69. per B. 
2. Mabogany Colour ground in Oil, at 6d, fer 1b. ' 


3- Cedar Colour ground in Oil, at 6d. per G. 
4. Walnut-tree Colour ground in Oil, at 64. per IB. 


N. B. One Pound of any of theſe four Colours, with 
Oil, will paint 10 ſquare Yards, for ſome of which 
Painters uſually charge 4d. per Yard , for others more, 


1. Gold Colour ground in Oil, at 8d. per Ib. 
2. Olive Colour ground in Oil from 84. to 12d. per lb. 
3. Pea Colour ground in Oil from 84. to 129. per ib. 
4. Fine Blue mixed with Pruſſian Blue ground 
in Oil trom 8d. to .1 2d. per . un 

5. Orange Colour ground in Oil, at 12d. per 1b. 
6. Lemon Colour ground in Oil, at 129. per Ib. 
7- Straw Colour ground in Oil, at 12 per 1b, 

_ 8, Pink Colour ground in Oil, at 129. per 1b. 
9. Bloſſom Colour ground in Oil at, 124 per 1b, 


N. B. One Pound of any of theſe nine Colours, with 
Oil, will paint eight ſquare Yards, for ſome of which 
Painters uſually charge 10d. er 12d. hy Yard, for 
others they will-expeft more. 


Fine deep Green ground in Oil, at 25. 6d oper l. 


N. B. One Pound of which, with Oil, untl. paint 2d 
ſquare . ards, for which Painters uſually charge 12d. 
per Tar 4. | | 2 5 

Oili uſed in File painting are, 


— 


1. Linſeed Oil at 14. Quart. 
2. 2 at 125 per Quart. 


3. Beſt drying Oil, at ad. per Quart. 


Painting 


1 — — - 


——— „ü 
. . 
. A YES 


148 of Painting Timber Wark | Chap XXVII. 


ainting Bruſhes of ſeveral Sizes from 2d. to 
64. a 
at 44. per lb, | 
th She ed by the Painters for priming new 
wit at 46. per Firkin, or 2d. per Quart. 


 Si71gle Sige at 189. per Firkin, or 1d. per _ 


© "Theſe Calours, with all other Materials uſed in 
Painting, are prepared in the beſt Manger, and ſold 
by AnpezTon. Pool. x, Oil and Colourman, the 
Corner of Mark-Lane, Tower-Streef, London. He 
likewiſe gives printed Directions for the uſing of his 


Colours, or procures Painters to work for Gentle= 
men by ms 1 5 if required. 
f 0 | I e e, 
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